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A Lelter to the. Right honourable George 
Rarl of Macclesfieln concerning an appa- 
rent Motion obferved in fome of the fixed 
Stars ; by James Bradley D> D. Afironomer 
Royals and F, R:S^ - 


My Lord, 


Read at a Meeting 
ef the Royal Society, 
Fcbr. 14* 1747. 


HE great Exaftnefs, with 
which inftruments are now 
conftru^edj hath enabled 


, . the Aftronomers of the 

preienr Age to difeover Teveral Changes, in the Vo- 
litions of the heavenly Bodies i which, by realbnof 
their SmaUnefs^ had cfcaped the Notice of their Pre- 
decelTors. And altho’ the Caufes of fuch Motions have 


always fnbfilted, yet Philofophers f|iad .pntj fo fhUy 
confider’d, what, the 'of thole known "Caufes 

would bCj, as to denionftratc a priori the Fhdnd- 
mena they might produce ; fo that Theory itfelf is 
here, as well as in many other Cafes, indebted to 
Pradice, for the Dilcovery of fome of its moft ele- 
gant Deductions. This points out to us the great 
Advant^e of cultivating thist as well as every other 
i^ranch of Natural Knowledge, by a regular Series 
of Obfervations and Experiments, 

The Progtefs of Aftronomy indeed has always 
be^ia. found,!, to have fo gtcat ^ Depetidence^ui^n 
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accurate Obfervatlons, that, till fuch were made, it 
advanced but flowLy ; for the,firft confiderable Im- 
■|^rm'ements that it received, in point of Theory, were 
awipg to the renowned Tycha Brake'-, who far ex- 
leeching ’.thofc that had’ gone before him, in the 
Ex'aanefs of his Obfervations, enabled the fagacious 
Kepler to 6tid out fome of the ptincipal Laws, re- 
lating to the Motion of the heavenly Bodies. The 
Invention of Telefcopes and Pendulum- Clocks af- 
fording proper Means of ftill farther improving the 
Traxis of Aftronomy ; and thefe being alfo foon fac- 
ceeded by the wonderful Difeoyeries made by our 
Great Newton, as to its Theory 5 the Science, in 
both relpcds, had acquired fqch extraordinary Ad- 
vanc|mcnV‘jcbat,J[rtarc,A^ feemed to have little 
roiniHeS, ■ itty.;grcat Improvements. Bur, 

inTai^ j for, 

as we ad^ce in- the means of nice 

Inquiries,' Points generally >bffer i!Haweiy«»» 

that demand oqr Attention. The Subjeft of my 
prefent Letter tb your .Lotdfhip, is a Proof of the 
Trmh,.of this Riemark: for, as foon as I had difeo- 
vered t^ie' Capfe, h^d fettled the Lawn's of^he - Aber- 
rations of the fixed Stars, arifing from the MiSHiioQ 
of Light, whereof I gave an Account in N®. 
405. of the' ^h'^^ophteal TrmfaUtms^ my Atten- 
tion was again excited by another iPkam^ent^t 
Change -of Declination in fome of 
The fixed Statirwhich appeared to be fea&bly gr^aief 
about that time, than a Precefiioft Of the Eq[utnb<iial 
Points s.s’fm ^tmld* have -occafiohed. 

Tht^0nantitf of ihfc Dif^teflce, 'iho-''fiBail in itfclf, 

V--* • * i 
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was rendered perceptible, thro’ the Exadnefs of my 
Inftrument, even in the firft Year of my Obferva- 
tions} but being then at a Lofs to guefs, from what 
Caufc that greater Change of Declination proceeded, 

I endeavoured to allow for it in my Computations, 
by making ufc of the ohferved annual Difference, 
as mentioned in p. <S52.^of the fame TranfaEiion. 

From that time to the prefent, I have continued 
to make Obfervations at Wanfied^ as Opportunity 
offered, with a View of difeovering the Laws and 
Caufc of this ^hanomenon : For, by the Favour of 
my very kind and worthy Friend Matthew _ Wyr 
mmdefold Efq, my" Inftrument has remained, where 
it was firft creded j fo that I have been able, with- 
out any Interruption, which the Removal of it to 
another ^Plitcc would have occaftoned, to proceed 
on with my intended Series of Obfervations, for the 
Space of twenty Years : a Term fomewhat exceeding 
the whole Period of jfthe Changes, that happen in this 
*Phanomenm- 

When I fhall mention the fmall C^antity of the 
Deviation, which the Stars arc fubje^to; from the 
Caufe that I have been fo long fcarching ^cr i I am 
apprehenfive, that I may incur tiie Cenftire of fome 
Perfons, for having fpent fo much Time in the Por- 
fuit of fuch a feeming Trifle; But the candid Lovers 
of Science will, I hope, make due Allowance for 
that natural Ardour, with which the Mind is urged 
on towards the Difeovery of Truths, in themfclves 
perhaps of fmall Moment, were it not that they tend 
to iUuftratc others of greater Ufe. 

The apparent Motions of the heavenly Bodto arc 
fa complicated, and affeded by fuch a %rl^y of 

A z Caufesj 
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Caufesj that in many Cafes it is extremely difficult to 
aflign to each its due Share of Influence? or diftinftly 
to point out, what, Part of the Motion is the EfFcft of 
one Caufe, and what of another: And whilft the 
joint EfFeds of All are only attended to, great Irre- 
gularities and feeming Inconfiftencies frequently oc-, 
cur 5 whereas, when we are able to allot to .each 
particular Caufe its proper EfFed, Harmony and Uni- 
formity ufually enfue. 

.Such, feeming Irregularities being alfo blended 
with 'the unavoidable Errors, which Aftronotnical 
Obfervatiqns innft be always liable to, as well from 
the* Impcffedion of our Seiifcs, as of the Inftruments 
that we make ufe of, have often very much per- 
plex’d thofe, who have attempted to folvc the Thie- 

qre dii^ovcr.cd, whereby we 
can feparate ' 4 nd"*dii^ingui{b J^art of 

the whole Motion, that is owing to each rej^^^vc 
Caufe, if will be itiipoiiibic, to be well allured qf 
the Truth of any Solution. For thefc Reafons, we 
generally find, that the mote ; exad the Inftruments 
are, that we .make ufe, of, and the more regular the 
Series. p£-*Obferv4^iopS;%, th^at ^we take? the.fooner 
we are' ei;^bfed to difcqvcr .tbe Caufe of any new 
^hanomemn. For when we, can be' well alTured 
of the Limits, wherein the .Errors of - the Obferva- 
.tmns are contain’d ? and have i^edpccd them within 
as pgrrow Ifeunds as poflibie,- by .the Perfe^ion of 
the Inlhpments which we .employ ? we- need not ht- 
fitatc to aferibe fuch apparent Changes, as manifcftly 
exceed thofe Limits,; to fpme other .Caufes, Upon 
thc/e Accounts it is incumbent upon the pra&ical 
io 7i ' Aftronomer,’ 
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Aftronomcr, to fet out at firft with the Examination 
of the Correftnefs of his Inftruments 5 and to be af- 
fured that they are fufficicntly cxa£i: for the Ufe he 
intends to make of them : or at leaft he fhould know, 
within what Limits their Errors arc confined. 

This Pradicc has, in an eminent manner, been 
lately recommended by your Lordihip's noble Exam- 
ple; who having, out of a fingular Regard for the 
Science of Aftronomy, credted an Obfervatory, and 
furnifhed it with as complete an Apparatus of Inflru- 
ments, as our beft Artifts could contrive 5 would not 
fully rely on their Exadtnefs, till their Divifions had un- 
dergone the ftrideft Re-examination: whereby they 
are probably now render’d as perfedt ih th«ir kind, as 
any extant* pr as human'Sklll can at prefenr produce. 

The Lovers of this Scicricc in general, cannot but 
acknowledge their Obligations to your Lordlhip on 
this Account; but I find myfclf more particularly 
bound to do it; iince, by means of your Lordfhip's 
moft. accurate Obfervations, I have -been enabled to 
fettle fomc principal Elemnts ; which -I, could :not_ 
, at prefent othfrwife. have done, for want of an In- 
ftrumiint at the Royal ‘Obferv«t:w‘y, proper for that 
Purpofc'. -Fot the large mural ^adranty which is 
there fixed to obferv'e Objedts lying Southward of 
the Zenith, however. perfeB an Inftrumcht it may- 
be’ in it fdf, is not alone fufficient 'to determine, 
with proper Exadtnefs, cither the Latitude of the 
Obfervatory, or the Quantity of Refraftion corre- 
fponding to different .mtltudcs : For it being- too 
heavy to be conveniently removed ; and the Room 
whfflsfm. it is placed, being too fmall to- admit 
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heilig turned td the oppofoc Side of the Wall, 
whereon it now hangs? 1 cannot, by aSiual Obferva* 
tions. of the circumpolar Stars, fettle thofe neceflary 
Points 5 and therefore have endeavoured to do it, by 
comparing my own with your Lordftiip s Obferva* 
tions : and until this Defcdt in the Apparatus belong- 
ing to the Royal Obfervatory be removed, we muft 
be indebted to your Lordfhip, for the Knowledge of 
its true Situation, 

A Mind intent upon the Purfuit of any kind of 
Knowledge, will always be agreeably entertained, with 
what can fupply the moft proper means of attaining 
it : Such, to the practical Aftronomcr, are exaa and 
well-contriv’d Inftrumentsj And 1 reflect with Plca- 
fU|e,c|ij,jte,,^.pp(qrtunitics I have enjoyed, of cultiva- 
ting an' A^Uaintancfe aftd' Stieadihip with the Per- 
fon, that, of all others, has moflf feOatilbntKt to their 
Improvement. For 1 am fctiflfoic, that if t»y own 
Bttdeavours have, in any reject, been effectual to 
the Adv^cement of Aftronomy s it has principally 
been owing to the Advice atnf Afflftance given me 
by our wpithy Member Ikt* George Qyaham'r.^hoiz, 
grm Skill and Ju<%ulicnt ih Mcchanicks, join'd with 
a complete and practical Knowledge of the Ufes of 
Aflronemical Inflruments, enable him to contrive 
and execute them in the moft perfect manner. 

The Gentlemen of ihc RoyalAtaden^ of SeiemiSf 
» ^oiR :we ate fo highly obliged for their exact 
Admcafemcnt of the C^ntity oft Dcercc under 
the, ^aie !Circ|e, bay« already given the World 
very eOni|m:ing;Ptoqlt of hk Cm tad Abilities in 
thofe Rejects? and the ptttrdculaf Delineation, 
which they have lately publiflied, of the fcveral Parts 

of 
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of the SeBor, which he made for them, hath riow ren- 
dered it necdlefs, to enter upon any minute Defeription 
of mine at Wanftedh both. being conftruacd upon the 
fame Principles, and differing in their component 
J*arts, chiefly on account of the different Purpofes, 
for which they were intended. 

As mine was originally defigned to take only the 
differences of the Zenith Diftances of Stars, in the 
various Seafons of the Year, without any View of 
difeovering their true Places j I had no Occafion to 
know exadly, what Poirit on the Limb correfponded 
to the true Zenith : and therefore no Provifion was 
made in my Seftor, for the changing of its Situation for 
that Purpofe. Neither was it nepsffary ,th;|t ,the Di- 
vifions or Points on th« Arc feouM be let off, with 
the utmoft A.ccuracy, Equidiftant from each other i 
becaufe, when I obferve any particular Star, the fame 
Spot or Point being firft bifefited'by the Plumb-line, 
and then the Screw of the Micrometer turn’d until 
the Star appears upon the middle of the Wire, that, 
isixed in the common Focus of ,the .Qlaffe$jof the 
Tekfct^i I nan thereby colled,^ hot^ far the Stardt 
from- that given ?oittt at the T|mc of Obfervation t 
and afterwards, by comparing together the fcvcral 
Obfetvations that are made of it, 1 am able to difeo- 
ver what apparent Change has happen’d. The Quan- 
' tiiy of the viflble Alterition, in the Pofition of the 
Stars, being .expteffed by E.i;yolutions an<l Parts of 
aJLcvoluricm, of the Screw of the Micrometers I 
endeavoured to determine, with great Care, the true 
Angle ahfwering thereto*, and after varioiw Trials, I 
tli^ar^y^ latt^e4 payfelf, both of the Equalif^^ 
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tkc Threads of the' Screw, and of the prcclfe Num- 
ber of Seconds corrcfponding to them. 

But akho' thefe Points could be fettled with great 
Certainty, I was nevcithelefs obliged to make one 
Suppofuions which perhaps to fomc Perfons may 
feem of too great Moment in the prefent Inquiry, 
to be. admitted without an evident Proof from Fads 
and Experiments. For I fuppofe, that the Line of 
Collimation of my Telefcope has invariably prefetved 
the fame Diredion, with refped to the Divifions up- 
on the Arc, daring the whole Courfc of my Ob- 
fervations. And indeed it was ■ On account of the 
Objedions, which might have been raifed againft 
fuch a ^ojlulate, that I thought it ncceflary, to con- 
tinue my Series of Obfervations for fo many Years, 
before.! .fitjbllSifei. the' Conqluiions, which I fhall at 
prefent cndcaVour to draw from them. 

Whoever compares the Rcfulf of , the fcyeral 
Trials, that have been; made by the Gentlemen „of 
the Academy oi Sdettces^ for determining the Ze- 
nith Point of theit Sedor, Itnce their Return from 
the North} will, I prefame, allow that mine is not 
att nnreafoiiabte or precarious ; fince it 

is evident, from rheir Obfervations, that the Line of 
Collimation of that Infttument underwent no fenfi- 
ble Change ih its Diredion, during the Space of 
more than a whole Year} altho'it was fevcral times 
tlkcn*‘down, and fet up againfin different afid' re- 
mote’ Places}' tvhereas mim hath: always remaiaed 
fnfpendcd in the 0mc Place. v . . - . 

But befides fuch a ftrong the' Pto- 

bability of the Truth' of' my I have the 
Sarisfadion of finding It a&italiy verified by the 
, . Obfervatioea 
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Obfcrvatlotts themfelvesi which plainly prove, that 
at the End of the full Period of the Deviations which 
I am going to mention, the Stars are found to have 
the fame Pofuions by the Inftrument, as they ought 
to have, fuppofing the Line of Collimation to have 
continued unaltered from the Timewhenifirft began 
to obferve. 

I have already taken notice, in what manner this 
Phanomemn difcover‘d itfelf to me at the End of 
my fitft Year’s Obfervations, viz. by a greater ap* 
parent Change of Declination in the Stars near the 
Equinodial Colurc, than could arife from a Pre- 
ceffion of $o'* in a Year; the mean Quantity now 
ufually allowed by Aftronomers. But there appear* 
ing at the fame time, an Effcd of a quite contrary 
Nature, in feme Stars near the Solftitial Colure, 
which feem'd to alter their Declination lefs than a 
Preceffion of 50" required j I was thereby con- 
vinced, that all the Phanomena, in the different 
Stars, could not be accounted for, merely by fup* 
pofing, that I had affiimed a wrong Quantity for the 
Prccellion of the EquinoQ:ial Points. 

At firft, I had a Sufpicion, that fome of thefc fmall 
apparent Alterations in the Places of the Stars, might 
poflibly be occafioned by a Change, in the Materials, 
or in the Pofition of the Parts of my Seftor : But, 
upon confidering how firmly the Arc, on which 
the Divifions or Points arc made, is fattened to the 
Plate, wherein the Wire is fixed that lies in the 
Focus of the Oblect-Glafs; I faw no Rcafon to ap- 
prehend, that any Change could have happened in 
the Pofition of that Wire and thofc Points. The 
Sufpenfion therefore of the Plummet being the mott: 
likely C^ufc, from whence I conceived any Uncer- 

B taintjr 
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4amty could atife ; and the Wire of which had been 
broken three or four times in the iirft Year of my 
Obfcrvations : I attempted to examine, whether Part 
of the ’foremention'd apparent Motions might nor 
have been owing, to the different Plarab-Iincs that 
had been made nfe of. In order to dcterpciinc this, 
I adjufted a particular Point of the Arc to the Piumb- 
line, with all the Exactnefs I could j and then taking 
off the old Wire, I immediately hung on another, 
with which the fame Spot was again compared. I 
repeated the Experiment three or four times, and 
thereby fully fatisfied myfeJf, that no fcnfible Error 
could arife from the Ufe of different Plumb-lines ; 
ftnee the various Adjuftments of the fame Point 
agreed with each other, within lefs than half a 
Second. .. 

. Having tlien, from fuch Trials, fufficient Rcafon 
to conclude, that thefe fecond unexpefted Devia- 
tions of the Stars, were not owing to any Impcrfe&on 
of my Inftrumcntj after I had fettled the Laws of the 
Aberrations ariftng from the Motion of Light, 

I judged it proper to continue my Obfervations of 
the Cams Staras hoping that, by a regular and longer 
Series of them, carried on thro’ feveral fucceeding 
Years, I might, at length, be enabled to difeovet 
the red Caufc of fuch apparent Inconfiftencics. 

. As I refided chiefly at Wanfted^ after my Seftor 
was creeled there in the Year lyay. till the Begin- 
ning of May 1732. when I removed from thcncc to 
Oxford: I had, during my Abode at Wanfied, fre* 
xjuent Opportunities of repeating my Obfcrvations 3 
and thereby difeoveted fo tnany Particulars relating 

to 
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to thefe Thammena, that I began to guefs what was 
the real Caufe of them. 

It appeared from my Obfervations, that, during 
this Interval of Time, fome of the Stars near the 
Solftitial Colure, had changed their Declinations 9'' 
or 10" lefs, than a Preceffion of yo" would have pro- 
duced 5 and, at the fame time, that, others near the 
Equinofiial Colure, had altered theirs about the fame 
Quantity more^ than a like Preceffion would have 
occafioned : the North Pole of the Equator feeming 
to have approached ^the Stars, which come to the 
Meridian with the Sun, about the Vernal Equinox 
and the Winter Solftice j and to have receded from 
thofe, which come to the Mcridiah with the Sim, about 
the Autumnal Equinox and the Summer Solftice. 

When I confider’d thefe Circumftances, and the 
Situation of the Afcending Node of the Moon's 
Orbit, at the time when I firft began my Obferva- 
tions 5 1 fiifpcaed, that the Moon's Aftion upon the 
Equatorial Parts of the Earth might produce thefe 
Effeds ; For, if the Preceffion of the Equinox be, 
according to Sir Ifaac Newton's Principles, caufed 
by the Adions of the Sun and Moon upon thofe 
Parts? the Plane of the Moon’s Orbit being at me 
time, above ten Degrees more inclined to the Plane 
of the Equator, than at another 5 it was reafonablc 
to conclude, that the Part of the whole annual Pre- 
ceffion, which arifes from her Adion, would in dif- 
ferent Years be varied in its Quantity j whereas the 
Plane of the Ecliptic, wherein the Sun appears, 
keeping always nearly the lame Inclination to the 
Equator j that Part of the Preceffion, which OW" 
ing to the Sun's Adion, may be tfee fame every 

B a. . Year: 
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Year ; And from hence it would follow, that, altho' 
the me&n annual PrecelTion, proceeding from the 
joint Afkions of the Sun and Moon, were 50''' 3 yet 
the apparent annual PrecelTion might fometimes ex- 
ceed, and fometimes fall Ihort, of that mean Quan- 
tity, according to the various Situations of the Nodes 
of the Moon’s Orbit. 

In the Year 1727. when my Inftrument was firft 
fet up, the Moon’s Afcending Node was neat the 
Beginning of Aries 3 and confequently, her Orbit 
was as much inclined to the Equator, as it can at 
any time be 3 and then the apparent annual Preceffion. 
was found, by my firft Year’s Obfervations, to be 
greater than the mean: which proved, that the 
Stars near the Equinoftial Colute, whofe Declina- 
tions are moft of all affe^edby thc Prccellion, had 
changed theirs^ above a tenth Part more than a Pre- 
ceflion of 50'^ would have caufed. The fucceeding 
Years Obfervations proved the fame Things and 
in three or four Years time the Difference be- 
came fo conliderable, as to leave no Room to fuf- 
ped, that it was owing to any imperfedion, either 
of the Inftrument or Obfervations. 

But fome of the Stars, which I had obferved, that 
were near the Solftitial Colurc, having appeared to 
move, during the fame time, in a manner contrary 
to what they ought to have done, by an Incrcafe in 
the Precellion i and the Deviations in them being 
as remarkable as in the others, I perceived that fomc- 
thing mote, than a mete Change in the Quantity of 
the Preceflion, would be requifite to folve this Part 
of the Thanomenon, Upon comparing my Obfer- 
vations of Stars near the Solftitial Colure, that were 

alaioft 
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almoft oppofite to each other in Right Afeenfion, 

I found, that they were equally affefled by this 
Caufe; for whilft y Draconis appeared to have 
moved Northward, the fmall Star, which is the 
3 yth Camelopardali HeveL in the Brifijh Catalogue, 
feem’d to have gone as much towards the South : 
which fhew’d, that this apparent Motion, in both 
thofe Stars, might proceed from a Nutation in the 
Earth's Axis ; whereas the Comparifon of my Obfer- 
vations of the fame Stars, formerly enabled me to 
draw a different Conclufton, with relpeft to the 
Caufe of the annual Aberrations arifing from the 
Motion of Light. For the apparent Alteration in 
y TfraconiSy from thdt Caufe, being as great again 
as in the other fmall Star, proved, that that Tha~ 
nomemn did not proceed from a Nutation of the 
Earth’s Axis 3 as, on the contrary, this may. Upon 
making the like Comparifon between the Obferva- 
tions of other Stars, that lie nearly oppofite in Right 
Afeenfion, whatever their Situations were with re- 
fped to the Cardinal Points of the Equator, it ap- 
peared, that their Change of Declination was nearly 
equal, but contrary 5 and fuch as a Nutation or Mo- 
tion of the Earth’s Axis would effed. 

The Moon’s Afcending Node being got back to- 
wards the Beginning of Capricorn in the Year 173 a. 
the Stars near the Equinodial Colure appeared, about 
that time, to change their Declinations no more, 
than a Precellion of 50''' required 5 whilft fome of 
thofe near the Solftitial Colure altered theirs above 
a'' in a Year Icfs, than they ought. Soon after, I 
perceived the annual Change of Decliqgrion of the 
former to be dimiiii0icd, fo as to become kfs than 



of Preceffion would cac^c j and it continued to 
diminifh till the Year 1736. when the Moon’s 
Afcending Node was about the Beginning, of 
and her Orbit had the leaji Inclination to the Equa- 
tor; But by this time, lome of the Stars neat the 
Solftitial Colure -had altered their Declinations i%" 
lefs, lince the Year 1727. than they ought to have 
done from a Preceffion of 50"* For ylDraconis, 
which in thofe nine Years fhould have gone about 
more Southerly y was obferved in 173 < 5 . to appear 
lo" more Northerly , than it did in the Year 1727. 

As this Appearance in y THraconis, indicated a Di- 
minution of the Inclination of the Earth’s Axis to 
the Plane of the Ecliptic j and as feveral Aftrono* 
mers have fuppofed that Inclination to diminifh re- 
gularly i if this Phtenomemn depended upon fuch a 
Caufc, and amounted to in nine Years, the Obli- 
quity of the Ecliptic wduld, at that rate, alter a whole 
Minute in thirty Years j which is much faftcr than any 
Obfervations, before made, would allow. I had Reafon 
therefore, think, that fome Tart of this Motion 
at the lean, if not the Whole y was owing to the 
Moon’s Adiion upon the Equatorial Parts of the 
Earth j which I conceived, might caufc a libratory 
Motion of the Earth’s Axis. But as I was unable to 
judge, from only nine Yeats Obfervations, whefficr 
the Axis would entirely recover the fame Pofition, 
that it had in the Year 1727. I found it nccefiary to 
continue my Obfervations thro’ a whole Period of 
the Moon's Nodes 5 at the End of which I had the 
Satisfaction to fee, that the Stars returned into the 
iamc PoJitiqns again? as if there had been no Ai- 
tetatioh at all in- the Inclination of the Earth's Axhi : 

which 
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\(rhich fully convinced me, that I had gueffed riehtlv 
as to the Caufe of the Thanomena, This Circumf 
ftance proves likewife, that if there be a i^radual 
Diminution of the Obliquity of the EclipUc- k 
does not arife only from an Alteration in the Po- 
fition of the Earth’s Axis, but rather from Tome 
Change in the Plane of the Ecliptic itfelf : becaufe 
the Stars, at the End of the Period of the Moon's 
Nodes, appeared in the fame Places, with refpea: 
to the Equator, as they ought to have done, if the 
Earth s Axis had retained the fame Inclination to an 
invariable Plane. 

During the Courfe of my Obfervations, our in- 
genious Secretary of the Rityal Smety, Mr; John 
Maehmy being employed in confidering the Theory 
of Gravity 5 and its Confequenccs, with regard to 
the Celcftial Motions; I acquainted him with the 
Thanomena that I had obferved : and at the fame 
time mentioned, what I fufpeaed to be the Caufe 
of them. He ibon after lent me S' Table, contain- 
ing the Quantity of the annual Prcceffion in the 
various Pofitions of the Moon’s Nodes, as alfo the 
correfponding Nutations of the Earth’s Axis; which- 
was computed upon the Suppojition, that the mean 
annual Preceffion is yo'', and that the Whole is 
governed by the Pole of the Moon’s Orbit only: 
and therefore he imagined, that the Numbers in the 
Tabic would be too large i as in Fad they were 
found to be. But it appeared, that rhe Changes 
which I had obferved, both in the annual Precef: 
lion and Nutation, kept the fame Law, as to in- 
crcaltng and decrealing, with the Numbers of his 
Table. Thofe were calculated upon the Suppolition, 

that 
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that the Pole of the Equator, during a Period of the 
Moon’s Nodes, moved round in the Periphery of a 
little Circle, whofe Center was 23® 29' diftantfrom 
the Pole of the Ecliptic ,• having itfelf alfo an angular 
Motion of io" in a Year, about the fame Pole : 
The North Pole of the Equator was conceived 
to be in that Part of the fraall Circle, which is 
fartheft from the North Pole of the Ecliptic, at the 
Time when the Moon's Afcending Node is in the 
Beginning of Aries: and in the oppofite Point of it, 
when the fame Node is in Libra. 

Such a Hypothelis will account for an Accele- 
ration and Retardation of the annual Preceffiqn 5 as 
alfo for a Nutation of the Earth’s Axis : And if the 
Diameter of the little Circle be ftippofed equal to 
18"; which is the whole Quantity of the Nuta- 
tion, as collefted from my Ohfemtions of y Dra- 
cmis : then all the ^hanomma in the fcveral Stars 
which I obfetved, will be very nearly folvcd by it. 

Let jPreprefent the 
mean , Place of the 
Pole of the Equator, 
about which Point, 
as a Center, fuppofe 
the true Pole to 
move in the Circle 
^, 5 C 2 ), whofe Dia- 
meter is 18". Let£ 
be the Pole of the 
Ecliptic, and ET 
be equal to the mean 
Diftance between 
the Poles of the 
’the Equator and Ecliptic? and fuppofe the tfoc 

^olc 
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Pole of the Equator to be at A, when the Moon’s 
Afccnding Node is in the Beginning of Aries j and 
at when the Node gets back to Capricorn \ and 
at C, when the fame Node is in Libra, : at which 
time the North Pole of the Equator being nearer 
the North Pole of the Ecliptic, by the whole Di- 
ameter of the little Circle ^Cequal to i S'' j the Obli- 
quity of 'the Ecliptic will then be fo much lefs than 
it was, when the Moon’s Afccnding Node was in 
Aries. The Point IP is fuppofed to move round 
with an equal retrograde Motion, anfwerable 
to the mean Preceffion arifing from the )oint 
Adions of the Sun and Moon : while the true Pole 
of the Equator moves round ‘P, in the Circumfe- 
rence ABOD, with a retrograde Motion likewife, 
in a Period of the Moon's Nodes, or of eighteen Years, 
and feven Months. By this means, when the Moon's 
Afccnding Node is in Aries, and the true Pole of 
the Equator at A, is moving from A towards B ; it 
will approach the Stars, that come to the Meridian 
with the Sun about the Vernal Equinox j and recede' 
from thofc that come with the Sun near the Autumnal 
Equinox, fajhr than the mean pole P does. So 
riur, while the Moon's Node goes back from Aries 
to Capricorn, the apparent Prcccflion will feem fo 
much greater than the means as to caule the Stars, 
fliat lie in the llqninodial Colurc, to have altered 
I'iii-ii Declination 9'', in about four Years and eight 
Monrhs, more than the mean PrccelVion would do: 
ami in the fame time, tlic North Pole of the Equa- 
tor wiiricCm to have approached the Stars, ^that co}ne 
to the Meridian with the vSiin at our Winter Soi- 
iUce, about 9''! and to have receded ^ mHch horn 
thoic, that come with the' Sun at the Summer SoHlicc. 

C T hus 



[ *0 J 

Thus the Thammena before recited arc in ge* 
nerai conformable to this Hypothefis. But to be 
more particular ; let 
S be the Place of a 
Star, the Circle 

of Declination pair- 
ing thro’ it, repre- 
fenting its Diftance 
from the mean Pole, 
and its mean 
Right Afeenfion. 

Then if O and R be 
the Points, where 
rile Circle of De- 
clination cuts the 
little Circle ABCTi \ the true Pole will be neareft that 
Star at O; and fartheft from it at JR 5 the whole Dif- 
ference amounting to 1 8", or to the Diameter of the 
little Circle. As the true Pole oi the Equator is 
fuppofed to be at A, when the Moon’s Afcending 
Node is in Aries ; and at B, when that Node gets, 
back to Capricorn ; and the angular Morion of the 
true Pole about B, is Jikewife fuppofed equal to that of 
the Moon’s Node about E, or the Pole of the Eclip- 
tic: hnee, in thefe Cafes, the true Pole ot the Equa- 
tor is 90 Degrees before the Moon’s Alcending NodC;^ 
it muft be fo in all others. 

When the true Pole is at A^ it will be at the 
fame Diftaiice from the Staw that lie in tlic Eqninodial 
Colurc, as the , mean Pole *P isi for I negied at; 
prefent the Cafe of fqch Stars as ate •i) 6 fp near the 
Pole of the Equator? and as the true Pole rccedca 
,back from A cowards B, it will approach the Stap* 
thgj lie in that Part of the Colure reprefented by 
5 P,r» and recede from thofe, that lie in jP ft? not 

indeed 
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induced with •an equable Motion j but in the Ratio 
of the Sine of the Diftance of the Moon’s Node 
from the Beginning of Artes. For if the Node be 
fuppofed to have gone backwards from 30'’, 

or to the Beginning of ‘Pifeess the Point, which 
reprefents the Place of the true Pole, will in the 
mean time, have moved in the little Circle, thro’ 
•an Arc, as AOy of 30“ likewife : and would there- 
fore in Effed have approached the Stars that lie in 
the Equinodial Colure and have receded from 
thofe that lie in 4"-ii which is the Sine of 
30° to the Radius AP. For if a Perpendicular 
fall from O upon P At it may be conceived as 
Part of a great Circle, paffing thro’ the true Pole 
and any Star lying in the Equinodial Colure. 
Now the fame Proportion, that holds in thefe Stars, 
will obtain likewife in all others} and from hence 
we may colled a general Rule, for finding how 
much nearer or farther, any particular Star is, to or 
from, the mean Pole, in any given Pofifion of the 
Moon’s Node. 

For, if from the Right-Afeenfon of the Star^ we 
fubJiraSi the P)ijiance of the Moon’s Afcendkig Node 
from Aries \ then the Radius will be to the Sine of the 
Remainder y as 9", is to the Number of Seconds, that 
the Star is nearer to, or farther from the True, 
than the Mean Pole. When that Remainder is kfs 
than 180°, the Star is nearer to the True, than to 
the Mean Polej and the contrary, when it h greater 
than iSo°. 

This Motion of the true Pole, about the mean zt 
P, will alfo produce a Change in the Right Afccn- 
fions of' the , Stars, and m the Places of |hc^ Equinoc- 
tial Points 5 as well as in. Obliquity qf the Eclip- 

Cl'* tic: 
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tic; and the Quantity of the Equations, in cithfit 
of thefe Cafes, may be eafily computed for any given 
Pofition of the Moon’s Nodes. But as it may be 
neediefs, to dwell longer on the Explication of the 
Hypothefis j 1 iliall now proceed to ihew its Corre- 
fpondency with the Thanomena, relating to the Al- 
terations of the Polar Diftances of fome of the Stars 
which I have obferved : by laying before your Lorc'- 
Ihip the Obfervations thcmfclves, together with the 
Computations that are ncccfiary 5 in order to form a 
right Judgment about the Caufc of thefe Appearances. 

I have endeavoured to find the exaft (^lantity of 
the mean Prccellion of the Equinoftial Points, by 
compaiing my own Obfervations made at Green- 
■'wich, with thofe of Tycho Brahe and others, which 
I judged to be moft proper for that Purpofe. But as 
many -of the Stars, which I compared, gave a dif- 
ferent f^antitys I fhall alFume the mean Refult 5 
which gives -a Prcceffion of one Degree in feventy- 
onc Years and an half: this agreeing very well likc- 
wife with my Obfervations that were taken at JP^an- 
fied. The Numbers in the following Tables, which 
citprefs the Change of Declination in each Star, arc 
computed upon the Suppolition, that the mem Ob- 
liquity of the Ecliptic was 23”. 28', 30", and that 
it continued x\\tjainey during the whole Coiirfc of 
my Obfervations. And as the Moon's Afccnding 
Node In the Beginning of Aries about the ayrh 
Day of Manb 1727, I have reduced the Place of 
Mch Star to that Time j by allowing the proper 
Change of Declination from that Day, to the Day 
of each rcipectivc Obfervation. ^ 

V neceflary to make an Allowance for 

mi Aberrations of Lights I have again examined . 

my 
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my Obfcrvations, that were moft proper to deter- 
mine the Tranfverfe Axis of the Ellipfis, which each 
Star feems to deferibe; and have found it to be 
neareft to 4,0" i which Number I therefore make 
life of in the following Computations. 

The Divifions or Points upon the Limb of my 
Seftor are placed five Minutes of a Degree from each 
other ; and are numbered fo, as to Ihew the Polar 
Diftances nearly ; the true Polar Diftance exceeding 
that, which is fhewn by the Inftrument, about i'. 3 f. 
When I firft began to obferve, I generally made ufe 
of that Point on the Limb, which was ncarefl: to 
the Star's Polar Diftance, without regarding whether 
it was more Northerly, or more Southerly than the 
Star: but as it fometimes happened, that the Ori- 
ginal Point, with which I at firft compared the Star, 
became, in Procefs of Time, pretty remote from it; 
I afterwards brought the Plummet to another Point, 
that was nearer to itj and carefully examined, what 
Number of Revolutions of the Screw of the Micro- 
meter &c. correfponded to the Diftance between 
the different Points, that I had made ufe of: by 
which means I was able to reduce all the Obfcrvations 
of the fame Star to the fame Point, without fuppofing 
the fevcral Divifions to be accurately ^ afunder. 

I have expreffed the Diftance of each Star from 
the Point of the Arc, with which it was compared, 
in Seconds of a Degree and tenth ‘Parts of a Second, 
cxaiftly as it was colle£ted from the Obfcrvations ; 
altho’ I am fenfible, that the Obfcrvations them- 
fclvcs are liable to an Error of more than a 'whole 
Second s becaufe I meet with fomc, that have been 
made within two or three Days of each Other, that 
differ 2", even when they arc not marked as de- 
feUltve in any rerped. It 
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It would be too tedious, to fet down the whole 
Number of the Obfervations that I have made } and 
thetefore I fhall give only enough of them, to Ihew 
their Corrcfpondency with the 'forementioned Hy- 
pothelis in the fcveral Years, wherein any were 
made of the Stars here recited. When federal Ob* 
fetvations have been taken of the fame Star, within 
a few Days of each othcr^ I have cither fet down 
the mean Refult, or that Obfervation whiuli befl: 
agreed with it, I have hkewife commonly cho/en 
thofc, that weic made near the fame Seafon of the 
Year, in fuch Stars as gave me the Opportunity of 
making that Choice j particularly in y "Draconts, 
which was generally obferved about the End of 
Augufi or the Beginning of September'-, That being 
the ufual Time, when I went to Wanjied on pur- 
pofe to obferve both that, and aUb fome of the 
Stars in the gteat Bear. But the We^ithcr proving 
cloudy at- -that Seafon in the Year 1744, prevented 
my making a fingic Obfervation, either of y T)ra' 
coni's, or any other Star, while I was there 5 which 
is the Caufe of one Vacancy in a Series of 20 fuc- 
ceeding Years, wherein that particular Star had been 
obfeivcd. Such Stars, as were cither not vifiblc in 
the Day-time, towards the Beginning of September^ 
or came at fuch Hours of the Night, as would have 
incommoded the Family of the Houfc wherein the 
Inftrumcnt is fixed, were but fcldom obferved, after 
1 went to rflidc at Oxford; which is the Rcaibn, 
why the Series of Obftrvaiions of thofo is fo imperfed, 
as fometimes to leave a Chafin for levcra! Years toge- 
ther. But notwithftanding this, I doubt not, but 
upon the whole they will be found fufScienr, to 

fathfy 
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fatisfic your Lordfhip of the general Corrcfpoiidcncy 
between the Hypotkejis and the Thammena, in the 
Icvcral Stars how ever different their Situations are, 
with rcl'peet to the Cardinal Points of the Equator. 

As I made more Obfervations of y Tiracoms 
than of any other Star; and it being hkewife very 
near the Zenith of Wmfled--, I will begin with the 
Recital of fbrae of them. The Point upon the 
Limb, with which this Star was compared, was 
38°. 25' from the North Pole of the Equator, ac- 
cording to the Numbers of the Arc of my Se&or. 
The firft Column, in the following Table, fhews 
the Year and the Day of the Month, when the Obfer- 
vations were made; the next gives the Number of 
Seconds^ that the Star was found to be South of 
38°. 25': the third contains the Alterations of the 
Polar Diftance, which the mean Preceflion, at the 
rate of one Degree in yi-l Years, would caufe in 
this Star, from the 27th Day of March 1727, to 
the Day on which the Obfefvation was taken : the 
fourth fhews the Aberrations of Light: the fifth, 
the Equations arifing from the ’fbrementioned Hy- 
pothefis: and the fixth gives the mean Diftance of 
the Star from the Point with which it was compared, 
found, by collcfting the feveral Numbers, according 
to their Signs, in the 3d, 4th, and 5th Columns, 
and applying them to the Obferved ‘Tkiftances con- 
tain’d in the Second. 

if the Obfervations had been perfectly exaft, and 
the feveral Equations of their due Quantity ; then all 
the Numbers in the laft Column would have been 
equal ; but fince they differ a little from one another ^ 
if the mem of Ail be taken, and and the Extremes are 

D • compared 
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pared with it, we {hall find no greater Difference, 
than what may be fuppofed to anfc fiom the Uncer- 
tainty of the Obfcrvatioiis thcmiclvcs it no where 
amounting to more than i"~. The Hypothefis tlicic- 
forefeems, in this Star, to agree cxtiemcly well with 
the Obfervations here fet down 5 but as I had made 
above 300 of it; I took the Trouble of comparing 
each of them with the Hypothefis : and altho' it might 
have been expetted, that, in fo large a Number, 
foine great Errors would have occurred ; yet there 
are very few, 'vifi. only eleven, that differ from 
the mean of thefe fo much as a" ; and not one that 
differs fo much as 3". This furprifing Agreement, 
therefore, in fo long a Series of Obfervations, taken 
in all the various Seafons of the Year, as well as in 
the different Pofitions of the Moon’s Nodes, feems to 
be a fufficient Proof of the Truth, both of this Hypo- 
thefis, and alfo of that which 1 formerly advanced, 
relating to the Aberrations of Light; fince the Polar 
Diftance in this Star may differ, in certain Circum- 
fiances, almoft a Minute, uix. 56'-, if the Cor- 
rections refulting from both thefe Hypothefes arc 
neglected; whereas, when thofe Equations are 
rightly applied, the mean Place of the Star comes 
out the fame, as nearly, as can be reafonably ex- 
pected. 


y 




I made about 250 Obfcrvations of ^ ^raconis\ 
■whiclT " 1 find correfpond as well with the Hypothe- 
fis,as thofe of butfinccthe Pofitionsofboth thefc 
Stars, in refpeft to the Solftitial Colurc, dijBPer but 
little from each other j it will be needlefs to fet 
down the Obfcrvations of / 3 . I ftiall therefore pro- 
ceed to lay before your Lordlhip, fbme Obfcrvations 
<>f a feiaU Star, that is almoft oppofite to y ‘T>rac0- 
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conis ill Right Afcenfion, being the 3ftli Camch- 
pardal't Hevel. in the Britifh Catalogue. Mr. FLm- 
fteed, indeed, has not given the Right Afeenrton oC 
this Star j but that being nccclTary to be known, 
in order to compute the Change of its Declination 
arifing from the Preceflion of the Equinox 5 I com- 
pared the Time of its Tranfit over the Meridian, 
with that of fome other Stars near the fame Pa- 
rallels whereby I found, that its Right Afcenfion 
was 85®. 54. at the Beginning of the Year 1737. 

This fmall ,Star was compared with the fame 
Point of the Limb of my Seftor, as y Draconis s and 
the fecond Column, in the following Table, fliews 
how many Seconds it was found to be South of that 
Point, at the time of each rcfpcfiive Obfcrvatlon. 
The other Columns contain, as in the foregoing 
Table, the Equations that arc necclTary to find, what 
its mean Diftance from the fame Point would have 
been on the 27th Day of March 1727, which is 
exhibited in the laft Column. The whole Number 
of my Obfervations of this Star did not much ex- 
ceed forty i the greatefl: Part of which were made 
before the Year 17305 in fome of the following 
"Years none were taken 5 and only a finglc one in 
any other, except in 1739. However, their Corre- 
fpondcncy feems fu'fficicnt to evince the Truth of 
the Hypothefis : for if the Mean of thefe, contain’d 
in the Tabic, be taken, not one, among the reft of 
the Obfervations, will differ from it more than 2''. 
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35 Camelopard, 
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17.2 

i8.d 

28.5 

43 

7.0 j 
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65 

63 

+ ^4 

; 76.8 

7^4 
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The Obfervations of the foregoing Stars are the 
moft proper, to prove the Change of the Inclination 
of the Earth ’s Axis to the Plane of the Ecliptic i 
thofe, which follow, will fhew in what manner the 
Stars, that lie near the Equinodial Colure, are af- 
fcded, as well as others, that are differently iituated, 
with refped to the Cardinal Points of the Equator. 
Some of thefe Stars are indeed more remote from 
the Zenith, than I would have chofen, if there had 
been others, of equal Luftre, in more proper Po- 
ficions; becaufe Experience has long lince taught 
me, that the Obfervations of fuch Stars, as lie neat 
the Zenith, do generally agree beft wiah one ano- 
ther, and arc therefore the fitteft to prove the 
Truth of any Hypothefis. 1 fhall begin with thofe 
near the Vernal Equinox, a Cajjftopea was com- 
pared with the Point maiked 34°. yj'j and at firft 

was 




was found to be more Southerly, but afterwards 
became more Northerly than that Point, as in the 
following Table, the laft Column of which flu'vv.s 
its mcan Diftancc South of that Point on the srth 
of March 172.7. The Obfervation of the 2 3d Day 
of ‘December, in the Year 1738, differs 3'' from 
the mean of the others ^ as docs alfo another, that 
was taken five Da}^s after this j neither of which be- 
ing marked as uncertain, I judged it proper to infcrt 
one of them; altho’ they give the mean Place of the 
Star near 2 Seconds more Northerly than any other, 
in a Series of above ioo-,,all of which correfpond, 
with the mean of thefe here recited, within lefs than 
excepting two, that give the Stars mean Di- 
ftance alnioft 3'' more Southerly h but thefe laft 
mentioned are marked as dubious ; and indeed they 
appear to have been bad, by comparing them with 
fcveral others, that were made neat the fame time, 
from which they differ almoft 
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Altho’ I have tciken no Obfcrvcition of t Terfez 
fincc the 2zd Day of Jamia,y 17+0 ; yet, as this 
Star is very near the Zenith, and a fuffiv.ient Num- 
ber were made about the Times when the Equation, 
ixfulting from the Hypothefis, was at its Maximum ^ 
I judged it proper to infert fome of them in the 
next Table 5 the laft Column of which ftiews, how- 
much the Star’s mean Diftance was South of 38°, 
zo' . on the 27th Day of March 17^7* Among 
near 60 Obfervations I meet with two only, that 
differ from the mean of thefe fo much as z" and 
thofe differ almoft as much from the mean of others, 
that were taken near the fame time : fo that the 
Hypothefis feems to correfpond, in general, with the 
Obfervations of this Star as well, as with either of 
the foregoing. 


T Terfez. 

So mb ot 

0 ' 

38. 20 

Precel- 

fion. 

Aberra- 

ration. 

Nuta- 

tion. 

Mean 

Dift. 

South. 

7 i-b 

71.7 

712 

71 7 

1727 September i6 
December 25 
172^ December 21 
C729 Deoember 2 

60.1 

397 

22.5 

S. 9,2 

+ 74 
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27.2 

4.2 0 ' 

‘f 

- 

+ 

12.8 
11 7 

ff " , 

7.2 

^7 
90 

1731 January 3' 

1732 January 8, 

1733 January 2j 

:i 758 December 23 

1740 January 22 

N.’ 8.2 1 

22.0 
34 (J 
117.0 
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74,8 
91 0 
183.4 
200.2 

12.8 
12 7 

” 1 
12 8 

11.7 

’^3 

6 7 

+ 4*3 
-- p.o 1 

71 9 
722 
724 
70.2 
70.8 


After the laft recited Obfervations, it may per- 
haps feem neediefs to add thofe of « ^erfei, which 
is farther from the Zenith; but however, as this 
Star lies very nearly at an equal Diftance from the 

^quinodial 
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Equinoaial and Solftitial Colures, and the Series of 
Obfervations of it is fomewhat more complete, than 
that of T Terfei ■, I fliall infert one at Icafl, for each 
Year wherein it has been obferved 5 whereby it may 
appear, that the Hypothcfis folvcs the ^banomena 
of Stars in this Situation, as exactly as in others : 
for if a mean be taken of the Numbers in the laft 
Column of the following Table, which cxprclles the 
mean Diftance of the Star South of 41'^- • on 

March 27th 1727, it will agree within two Seconds, 
with every one of 80 Obfervations, that have been 
made of this Star. 


a Terfei 

South ot 

0 1 

4 T. 

Precel- 

iion. 

Aberra- 

ration. 

Nutation 

Mean 

Dift 

South 

1717 December 29 
1728 April 7 

My ^ 5 

December 13 

// 

794 

875 

94(5 

67 7 

/ / 

4 * X0.7 
14.3 

17.7 

23.8 

H 

±‘;i 

— 114 
-j- 10 <5 

fi 

+ 79 
8.2 
8.5 
8.8 

// ' ' 

109*2 
109 2 
1094 
108*9 

1729 December 5 

1731 Tanuary 5 

t732jmuary 8 

1734 July II 

534 
38 6 
2.6 8 
S. 21 3 

37 2 

72.3 

66.Z 

lOI 0 

97 

11 4 

+ “4 
— U.4 

89 
78 
+ 1-9 

l.I 


1738 December 24 
1740 January 21 

174 '’' February 27] 

N . 50 3 
71 8 
182.7 

162.6 
^77 4 

2774 

11,2 1 p 0 

XO p imium ^ 

6 0 1*-^ 85 

.'08.7 
108 3 
to8.o 


Having already given Examples of Stars, lying near 
both the Solftices and the Vernal Equinox 5 1 fliall 
now add the Obfervations of one, that is not far 
from the Autumnal Equinox, mz, » Urfig Matoris 
the brighteft Star in that Part of the Heavens, which 
approaches the Zenith of JVanfted within a Degree 5 
>• and 














[ 33 ] 

and whicli, by reafon of its Luflrc and Pofitlon, 
gave me the Opportunity of making my Series of 
Obfetvations of It, more complete than of many 
others. This Star was compared with the Point 
marked 3p°- ly'. and was South of it as in the fol- 
lowing Table ; wherein your Lordfhip will fee, that 
the Obfervations of the Years 1740 and 1741 give 
the Polar Drftances 3'^ greater, than the mean of the 
other Years. Had there been only a fingle Obfer- 
vation taken in either of thofe Years, Part of this 
apparent Difference might have been fuppofed to 
arife from their Uncertainty? but as there were 8 
Obfervations taken within a Week, either before 
or after the 3d Day of June 174.0, which agree 
well with each other j and three were made within 
Days in September 1741, which likewife corre- 
fponded with each otlicr j I am inclined to think, 
that the Toremention’d Differences muft be owing 
to fomething elfe, befides the Error of the Obfer- 
%'ations. This Thanomemn therefore may deferve 
the Coiifidcration of thofe Gentlemen, who liavc 
employed their Time in making Computations re- 
lating to rhe Quantity of the Effects, which the 
Power of Gravity may, on various Occafions, pro- 
duce. For I fufpect, that the Pofition of the Moon's 
Apogee, as well as of her Nodes, has fomc Relation 
Ito the apparent Motions of the Stars that I am now 
fpeaking of. 

My ^rics of Obfervations of fcvcral Stars abound^ 
of late Years, with fo many and long Interruptions i 
chat I cannot pretend to- determine this Point 5 but 
probably the Differences before taken notice' of in 
the Obfervations of « CaJJiopeee, jind,foinc others 
' n' that 
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that I have found likcwife among the Obfervations 
of other Stars, that arc not here recited, may be 
owing to fuch a Caufej which, altho’ it fliouid not 
have any large Share of Influence, may yet, in cer- 
tain Circumftances, di (cover a Defect in a Hypothe- 
cs, that pays no Regard at all to But whether 
thefe Differences do arife from the Caufc already 
hinted at,- or whether they proceed from any De- 
fect of the Hypothefis itfclf in any other rcfpect j it 
will not be very in point of Practice j fince 

that Hypothefis, as it was before laid down, appears 
to be fufficient to folvc all the Thanomena, to as 
great a Degree of Exactriefs, as we can in general 
hope or expeEi to make Obfervations. For if I rake 
the mean of, all the Numbers in the laft Column of 
the following Table for « Urf^e MajoriS) and com- 
pare it with any one of 1154 Obfetvations that were 
taken of 'it, the Difference will not exceed three 
Seconds. 


n Urf£ Majoris 

Souch ot 
0 ^ 

39- 

Precel- 

fion. 

Aberra- 

tion. 



1737 October 17 

1738 January 24 

July 17 

0<Sober 11 
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July 31 

1730 July 19 
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'73-3 
17I4 , 
150.8 
ijo.6 

/t 

-- 10.51 

15.2 

28.2 

// 

*4** 

7 

*4* 

if 

”” 5-a 

7.3 

>7 ‘ 

*389 

137.8 

137.8 

137.7 

196.6" 

170.4 

*89.6 

333.4 , 

' 33't" 

1*1 

00.6 
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•4- 17.8 

*4“ 17.®* 

i6.y 
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17 ?£ September ii: 
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1 April IT 
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X55.7 1 

'81.9, 

S7.7' 

133.3 

+ ‘ 94 

- *7.7 

— &,8 
-f- 17.^ 

84 
80 
7.7 
— 3.3 

t37 -a' ' 
137.3 

^ 7■9 

ij7<y 


a Urf^ 
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» Vrj£ Majoris 

South of 

^9 15 

Precef- 

fion. 

Aberra- 

tion. 

N utauon 

vfean 

Dift 

South 

1735 September lo 
September 8 
1737 joly 3 

(738 June 29 

1739 April 2S- 

n 

280 8 
394.7 

319 0 

34 9.0 

// 

1546 

172.8 

187 s 

205.8 
220 8 ! 



+ II 4 
iijS 
17 2 

8 

2-5 - 

// 

-f- 1.2 
4.1 . 

6 I 

79 

8.8 j 

// ' 

1388 

J37-6 

1385 

1379 

1385 

,740 June 3| 

1 741 September 33 
C745 September 5j 
174^ September 20 - 
C747 September a| 

360.3 

390.9 

46^.7 

492-0 

507.2 

241 1 
2^5.0 

337.1 

356.2 : 
373 -S 

xz 8 

7.9 

12.4 

8.8 

2 

8 9 
+ 7 + 
i— 3-3 

1 5 ? 

1 7 -« 

1409 

141 2 
138.7 

138 7 , 
h 39 J j 


You may perceive, my Lord,, fey inipefiing the 
Tables which contain the Obfervations of « Cajfio- 
pea and « Urfa Majoris‘,th^i the grcatcft Differences 
that occur therein may be diminiihed, by fuppofing 
the true Pole of the Equator to move round the 
Point jP, in an EUipJis, inftead of a Circle. For if 
the tranfverfe Axis, lying in the Diredion ACj be 
18 "', and the Conjugate, as be about i6"i the 
Equations, refulting from fuch an Hypothefis, will 
make the Numbers in the iafl Columns agree with 
each other, nearer than as they now ftand. But 
lincc this would not entirely remove the Inequa- 
lities, in all the Pofitions of the Moon's Nodes; I 
fhall refer the more accurate. Determination of the 
Lams of the true Pole to Theory 5 and at prefent 
only give the Equations for the PrccclTion of the 
Equinoctial Points, and the Obliquity of the Eclip- 
tic, as ilfo the real Quantity of the annual Precef- 
fion, ro every jtth Degree of the P 4 cc of tire Mcnon's 
Afccniliig Noic, in the following Tabk^’; ’full as 
. ' ■' 'E'-a* ' they 
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they refult from the Hypothcfis, as at firft laid down; 
it appearing, from what has already been remark'd, 
that thefe will be fufficiently exact for Fracticc in all' 
Cafes. 
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Sir Ifaac Kewton, in determining the Quantity 
of the annual Prcceflion from the Theory of Gra- 
vity, upon Suppofition that the Equatorial is to the 
Polar Diameter of the Earth as 230 is to 22p, finds 
the Sun’s Action fufficient to produce a Prcceflion 
of 9'j only 5 and, collecting from the Tides the 
Proportion between the Sun's Force and the Moon's 
to be as i to 44, he fettles the mean Prcceflion, rc- 
fulting from their joint Actions, at 50". But flnee 
the Difference between the Polar and Equatorial 
Diameter is found, by the late Obfervations of the Gen- 
tlemen of the Academy of Sciences, to be greater than 
what Sir Ifaac had computed it to be ,* the Prcceflion, 
arifing from the Sun’s Action, muft lihewifc be greater 
than what he has flared it at, nearly in the fame Propor-i 
tion. From whence it will follow, that the Moon's 
Force mufl bear a lefs Proportion to the Sun’s than 
44 to 1 5 and perhaps the ‘Phanomena, which I have 
now been giving an Account of, will fbpply the 
beft T)ata for fettling this Matter. 

As I apprehend, thvt the Obfervations already 
down Will be judged fufficient, to prove in general 
the Truth of the Hypothefis before advanced 5 I {hall 
nor trduble your Lordfhip with the Recital of more, 
that I made of Stars lying at greater Diftanccs from 
the Zenith j thofc not being fb proper, for the Rea- 
fon before -mention’d, to eftablifh the Point thar I had 
chiefly in View.* But as it may perhaps be of forac Ufe 
to future Aftronomers, to know what were the mean 
Differences of Declination, at a given Time, between 
fame Stars, that lie nearly oppoftte to one another 
in Right Afeenflon, and not far from either of the 
Colures ^ I fljali fet down the Rcflilt of the Compa* 
nfon of a few, that differ fo little in Declination, 

tha; 



that I could determine the Quantity of that Differ- 
ence with great Certainty', 

By the mem of 64 Obfervations, that were made 
of « Caffiopea before the End of the Year 1728, I 
colled, after allowing for the Prcccffion, Aberra- 
tion and Nutation as in the foregoing Tables; that 
the mean Diftance of this Star was ds"./ South of 
34°. 55', on the 27th Day of March By a 

]>ke Comparifon of 40 Obfervations, taken of ^ 
Lirfa Majoris during the fame Interval of Time, I 
find this Star was, at the fame time, South 

of 34,“. 4f'. I carefully meafured, with the Screw 
of the Micrometer, the Diftance between the Points, 
with which thefe Stars were compared ; and found 
them to be g'. 59" from each other, or one Second 
Ic Is than they ought to have been. Hcncc it fol- 
lows, that the mean Difference of Declination be- 
tween thefe two Scars, was 28".i,on the ayth 
Day of March 1 727. 

By the meanoi Obfervations, that were taken 
oi^CaJpopeay before the End of the Year 1728, 
this Star was 2f.i North of 32°. 20', on the 27th 
Day of March 1727 : and by the mean of 52 Ob- 
fervations, g Urfa Majoris was South of 3 2". 
30' at the ftme time. The Diftance between thefts 
Points was. found to be 9'. 59 ''.3 5 from whence it 
follows, that the mean Difference of Declination be- 
tween theft; two Stars was if. 5 a"./ on March zrth 
1727. 

By the mem of 100 Obfervations, taken before 
the End of the Yetu: 1728,^ the Diftance of 
5- T>racoms was 79^8 South of 38®. 25' on March 
27th 1727J and by the man of 3$ Obfervations, 

the 
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the 35th Camelopard. HeveL was South of the 
fame Spot 76".4. So that the mean Polar Diftance 
of yT>raconts was only 3".4 greater, than that of 
the 35 th Camelopard. Hevel. but as the Equation 
for the Nutation, in both thefe Stars, was then near 
the Maximum, and to be applied with contrary 
Signs; the Apparent Polar Diftance of y *\Dratonis 
was 21^4 greater, on the 27th Day of March 
1727. 

The Differences of the Polar Diftances of the 
Stars, as here fet down, may be prefumed, both on 
account of the Radius of the Inftrument and the 
Number of Obfervations, to be very cxadlly deter* 
mined, to the Time when the Moon's Afcending 
Node was at .the Beginning of Aries s and if a like 
Comparifon be hereafter made, of Obfervations taken 
of the fame Stars, near the fame Pofition of the 
Moon’s Nodes; future Aftronomers may be enabled, 
to fettle the Quantity of the mean Precclllon of the 
Equinox, fo far as it affeds the Declination of thefe 
Stars, with great Certainty : and they may lifccwife 
difcover, by means of the Stars near the Solftitial 
Colurc, from what Caufc the apparent Change in 
the Obliquity of the Ecliptic r,eally proceeds, if the mean 
Obliquity be found to diminifti gradually. 

The 'foreraentioned Points indeed can be fettled 
only on the, Suppofition, that the angular Diftances 
of thefe Stars do continue always the fame, or that 
they have no real Motion in themfelvesj but arc 
at Reft in Abfolute Space. A Suppofition, which 
though ufually made by Aftronomers, ncvertfeelcfe 
feenis to be founded on too .uncertain Pxinc^tes, to 
be admitted in all Cafes. For if a Judgment may be 
formed, with Regard to this Matter, from the Rc- 

fult 
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fult of tho Comparifoti of our bed: modern Obfer- 
vatiotis, with fuch as- were formerly made with any 
tolerable Degree of Exadnefs ; there appears to have 
been a rcaUChange in the Pofition of feme of the fixed 
Stars, with rtfpect to each others and fuch,^ as 
feems independent of any Morion in our own Syf- 
tern, and can only be referred to feme Motion in 
the Stars theinfclvcs. jlrUttrus affords a ftrong Proof 
of this : for if its prefent Declination be compared 
with its Place, as determined either by Tycho or 
FUmftecd-^ the Difference will be found to be much 
greater, than what can be fufpected to arife from 
the Uncertainty of their Obfervations. 

It is rcafonablc to expeft, that other Inftances of 
the like kind muft alfo occur among the great Num- 
ber of tb& vifiblc Stars : bccaufe their relative Po- 
sitions may be alter’d by various means. For if our 
own Solar Syftem be conceived to diangc its Place, 
with refpect to Abfolute Spacer this might, In Pro- 
ceis of Time, occafion an apparent Change in the 
angular Diftanoes of the fixed Stars } and in fuch a 
Cafe, the Places of the ncareft Stars being xnorc af- 
fected, than of thofe that arc very remote i their re- 
lative Pofitions might feem to alter 5 tho‘ the Stars 
thcnifelves were really immoveable. And on the 
other Hand, if our own Syftem be at Reft, and any of 
the Stats ’really in Motion, this might iikewife vary 
their apparent Pofitions j and the more fb, the nearer 
they arc to us, or the fwifter their Motions arc, or 
the more proper the Direction of the Motion is, to 
be rendered perceptible by us. Since then the Rc- 
dative Places of the Stars may be changed from fuch 
a Variety of Caufes, oonfidering that amazing Di- 

fttnee 



tance at which it is certain fome of them are placed, 
it may require the Obfervations of many Ages, to 
deterthittc the Laws of the apparent Changes, even 
of a lingle Star : much more difficult therefore muft 
it bfii t6 fettle the Laws relating to all the moft re- 
markable Stars. 

When the Caufes, whidhi affect the places 0f all 
the Stars in g^nerfl ke known j fuch asr thei Prec^L 
fion, “AibertStion, and Nutation; it may be of %§U' 
lar U&, to examine nicely, the relative Sitaatiohs ((kf 
particular Stars i and iefpeciaiiybf timfc of,tthe |rcateft 
Lu^e, which, Jt , bd, prefftmed lie ^ear^ 

“ 4hd haaf ' tlierdl^b* 




'comjparcd with' each' other,, wb 
^ ^ eterminc the relative .Portions pf/ome , pt 
the that appear nb^jEheni, w^fdJPiaces bh 

be afeeftained with fiimcleht 
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It were to.be wifh’d therefore, that fuch Perfons 
as arc provided with proper Inftruments, would at- 
tempt to determine, with great Ore, the prefent 
relative Poiitions of fevcral ot the Principal Stars, in 
various Parts of the Heavens^ eipecially of thofc, that 
^re Icaft affected by Refraction: that Caufe having 
many times fo uncertain an Influence on the Places 
of Objects, that ace very remote from the Zenith} 
that wherever It is concerned, the Concluflons, de- 
duced from Obfervations that arc much affected by 
it,; will always remain doubtful, and too precarious, 
in many Cafes, to be relied upon. 


The Advantages, arifiiig frqm different Perfons 
attempting to fettle the fame Points of Aflrpnomy 
near the fame, time, are fo much the greater jas a Coxi' 
cntrepcc,.]^ remove all Sufpicion. 

of Incotfcota^iiffljthe ]t^Eurpien,ts.madeufc of. For 
which iCeafijh, .l cftccmrt|ie ^cujtioud . ‘ at 

^Urkui(» . and the Obfervatiotts ^cn, 
af a moft valiial^ie Criterim* 'syhwby I ias^y , |t^ge 
oiF the Accuracy .pf thofe, jhi«: ars.madc at 

^ aTo'Ver of Science I cannot but 
'^^^^^^ll^lljpnia^nnded with more frequent 
Sfant^lfs^ olWnoas tff fifee Rank and Ability with 
your Lordfliip, equally deflrous of promoting This, 
as well as every other Branch of Natural Know- 
ledge, that tends to the Honour and j^nelt of our 


e^atrofls of Arts and Sciences ever fo 

is of 

;a rooft ' 
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fon, in this Nation, that hath Inftruments proper to 
examine into the Truth of the Facts here related. 
And it is a particular Satisfaction to me, that after fo 
long an Attendance upon thefe Thanamenat I am 
allowed the Honour of tranfmitting the Account 
of them to the Public, thro’ your Lordfhip’s Hands : 
as’ it gives me at the fame time an Opportunity, of 
profeffing'the grateful Senfe I ftiall ever retain, both of 
the %nal Favours which I formerly received from 
the noble Earl your Father, and of the many recent 
Obligations conferr’d by yourfelf upon. 


I'M 


Lord, 

Ldr^fhifs 


moji obedimt 



Greenwich, Dec. 31, 

1747- 


hwnhle Servant^ 

'.i'tr 


J.’4 ' 



II.. A^LetUr to Martin Folkes Efq. LL. JOt\ 
Pr. R. iS'i' containing fome Obfervatjons upon 
'Ijirta^ SKelJ-Fifli {lodg 'd in^ a large Stone 
.brought from Mghoxi Harbour bjr Mr. 
Samuel More, Purfer of the Sterling-Cattle 
Man of ^ War) from J^mes Parfons’ M.> JDi 


s«fl/jan. 2 i.'‘“¥^HE Favour Mr. More and Mr. Gra^ 
1747* ^ . fjam have dqu^ the Royal Society, 

by their Preicnt of the Stone containing the fiieil’d 
Fifh, and callcd^t|:e ^pttle-Stone, has given Occa- 
fion to die loUc^yifig ’llintsj to fhew of what fort 
thefe Bifti arc rare and curious 

to VLS. • " ' * 

pur, hearing of them by M®* More’s 
Letter to Richard Graham Efqj becauf^ it 
the Fifh were lodged in a Stone, it was thougiit^they 
were the/ame, jwe know by the Name of Tholades^ 
3rc Plenty upon, our own Coaftsj 
but ,lh«licvc none of lis had Icen thefc before, nor 
had a Notion of any others being lodged in ^one 
but our Tholadea above mcntion’<l 3 whereas ihefe 
feena to be peculiar to- the Mediterranean Sea, fince 
R^eletius, and after him Aldrovandus, have 
givt®.* dajeit Account and Figures of them, among 
othw th^ ate Inhabitants of the fame BwCgions. 

Thefe call them fimply RkoUtdes, 

which Term ' ir derived of the Verb 
and fignifies, to havh a hiding Place 3 every Anitp^ 

' “ thertfite.' 
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therefore that abfcoinds in Earth or Stones mighr 
be called fo too: Hence I think, that is too 
vague ahd inOgnifkant; a Name for any particular 
Animal, and that feme other, which has a nearer 
Relation to its generical Chara£i:er ought to be given 
to it. 


If jildrQvandas had fcen.thofe, which we as etr 
tontondys^U inclofed in their Gclis, he, 

would, no doubt, have call’d them by the fame- 
Name, and. for, the fame B^eafonj but Lam inclined’ 
to think he never few the intire jfifli,' but only the- 
Shelf j becaufc he gives a very imperfed Defeription of 
it, am.ong .fevetal, o!%rs, 
alfo,, and 

w|aidk Ift Account and Figure of the 

^Uny^ 

UT. Li^er and Rumphhn alfo have Figures of 
this Mediterranean Filh, and, after that Author, calL, 
it T kolas : But Ence this^Tgrm. barely ; denotes the 
Place of its Refidcnce, let us endeavour to givenk 
a' prop^ Name, which .may be done -by conf^fic^ 
its SimilMity with fome already known., 

The above-mention’d Gentleman fays, . the Stones 


arc frQtn half a hundred, to, four or five hundred , 
weight 'each,, lying at ail Depths to, twenty Feet under 
Wat c'ff full of Cells, each contaning a finglc Fhh», 
cajl'd .^by the Inhabitants the 'Hotflo Fiflij which 
Na|,fti| h^.fjudfeiopfly. fpoppfes.tQ^fe^i a,. Corruption. 
oO||, Wbtd ^hpir Tpum.* He* alfo ^ , 

bf4heT^^ Wifii.^he tpopi-j-, 

i^puch morc^ ^ciiciou%; 
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The Shells are indeed, in all Rcfpc^ls but one, 
like the Mytahts vulgarisy or common Mtifcle ; 
thefe being fmall at the Hinge-End, and having a 
broad thiri Edge at the OppoEte 5 whereas the for- 
mer ate nearly equal at both Ends, as well as ftrait 
and fomewhat dcpieflcd,* and as, to the Strufturc 
of the Fiflhi of both, they are alike, tho’ with this 
fmall Difference, that the Lingula of the common 
Mufcle is detached towards the Point, and that of 
the other is confin’d all along. I therefore fubmit 
it, whether cither of the following Names would 
not properly exprefs it, 

Mytulus cytindroides, the cylindrold Mufcle, or 
Myiuius D&ByltformiSi the Date Mufcle. Its ex- 
ternal Form conducing, much to encourage the lat- 
ter, which iMr. Mm has hinted at, in calling the 
Stone the Dettky Dotiingt or Daiing-Stmt s for 
as to the Place of its ReAdence, that bclongs rathct 
to its general natural Hiftory than its diftinguifhing 
Name. 

Dodor Lifter y and after him Monfieur D’Argenf 
‘Utile have drawn our Tkolas with five Shells 5 but 
we have fomc Reafon to fulped they are only Bi- 
valves; for, upon examining thofc inclofcd in the 
Specimen before you, in Company with Mr. Hill^ 
none pf \hera appeared to have any more than two 
Shells. And in a Specimen (given to Mr. ^eter 
Callmfon by Sir Charles Wager) of one of thefe Fifh, 
which 'lodg’d itfelf in the Bottom of a Ship, there 
were but cwO’ l^eils found s wh^ .^eif together 
with the Piece of Wood, wherein It ^as lodged, I 
myfelf faw along with feverat othe» Friends' in tbei 
above -mention’d Gentleman’s Colledion. 
thefe ought, in like manner, after its gefitflcal 

Charadcr, 
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Charafter, to be fanged among the Chama ; and as- 
they have a Trobofeis which none of the Mytuli 
have, I would alfo offer the following Name for 
this Fifh j 

jChama longa rugis afperis^ alba. The long rough 
white Chama. 

Mr. Baker has fhewn me another Species oiTho- 
tas, which he lately took out of a Stone from the 
Coaft of Cornwall and which has more of the 
TeBmeU than any other kind, in its Form, Cardo^ 
and Ihutting clofej which the Shells juft mention'd 
cannot do ; Now thefe three diftinft Kinds of Shell- 
Fifh can never be faid to be rightly called by the 
ftngle Name of 'Th&ks . . . , 

The common Obje^on to thefe Fifti boring . 
their Way; into the Stones in which they are found, 
viz. that the Stones are firft in a foft State, and fo 
harden about them, may be obviated by the follow- 
ing Confiderations : Firft, that in Mr. Mores great 
Stone, when it was broken, there appear’d thro’ its 
Subftance feveral petrify’d foffil Shells j which clearly 
fhew that its Formation was of an ancienter Date 
than the Age of thefe Mufclcs can admit of. Se- 
condly, That the Holes on the Surface are narrower, 
in genera], than the Cavity in which the Filh lies 5 > 
and which demonftrates, that they enter young, and 
are capable of enlarging their Room as thfy grow 
bigger, by abrading the Sides of their Cells : And 
this is further apparent, by the fandy Matter found 
in the Bottoms of thofe Cells, which the Fifl> can- 
not well get rid of, when it happens, that the Orl- , 
fice is highci^ than the Bottom i Abundance of which . 
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Mr. Hill andjilyfelf obferved in feme of the Holes j 
and which is cafily thrown quite out, when the Ori • 
fice is depending ; for in thefe we obferved none : 
And this is further confirmed by what Dr. Jl^oodward 
relates in the fir ft Volume of his Catalogue*, that 
certain Pillars of white Carrara, Marble taken out 
of the Sea, on the Coaft of Leghorn^ after lying 
there a Number of Years, were dcilroy'd by the 
boring of thefe ^Ph&lades. 

As to the Manner of their penetrating the Stones, 
I cannot' give the leaft Account of it ; Who hm, 

S IPi, 

1 

’ Tonr mojl obedient Servant t 

James Parfons. 




III. 
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III. Jl ColleBion of ’ the Electrical Experi- 
riments communicated to the Royal Society 
hy Wm. W atfon, F. S, read at fever al 
Meetings betv)een October 29. 1747* and 
Jan. 21. filming. 


I. 

An Account of the Experiments made by feve~ 
ral Gentlemen of the Royal Society, in 
order to difcover mhefher or no the elec- 
trical Power, when the GonduBors thereof 
were not fupported by EleBrics per se would 
he fenfible at great Dijiances: With aft In- 
quiry concerning the refpeBive P^elodties of 
Electricity and Sound ; To which is added 
an App^iXy containing fome further In- 
, quirks into the Nature and Properties of 
Eledricity. 

Read OS. 29 .Tf‘N thc Paper I did myfelf the Honour 
*747' fotnc'timc Itncc to communicate to the 

Royal Society, I took notice, that, among thc many 
other furprifing Properties of Eie^icity, none was. 
more remarkable, than that the electrical Power, accu- 
mdlated in any non-cleCtric Matter contained in a glafs 
Phial, deferibed upon its Explofibn a Circuit throi^h 
any Li^e/of SuM^Uccs non-cleftrical in a ojnfWcta- 
' ' '"v ' ' G; ^ '■ ■ ' ' blc 
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ble Degree j if one End thereof was in Contad with 
the ejctctnal Surface x)f this Pfaiah arid the other End 
upon the Explofion touched cither the elcdrificd 
Gun-barrel, to which the Phial in charging was 
ufually conneded, or the iron Hook always fitted 
therein. This Circuit, where the non*clc^iric Sub- 
ftances, which happen to be between the Outfidc of 
the Phial and its Hook, condud Eledricicy equally 
well, is always deferibed in the (horteft manner pof- 
liblcj but if they conduft differently, this Circuit 
is always formed through the beft Conductor, how 
great Ibever its Length is, rather than through one 
which conduds not fo well, though of much Icfs 
Extent. 

It has been ibund, that, in projjortion as Bodies are 
fufqeptiblc of kiyiJig, El,c^ikity excited in them by 
f ri^ion, in that. Proportion they arcipfs fit to. con- 
duct it to other Bodies? in confe<|uchce whereof, of 
all the Subftances, we are acquainted with, Metals 
condud beft the electrical Powers ; for which Rca- 
fon the Circuit before fpoken of is formed through 
them the raoft readily. Water iikewife is an ad- 
mirable Conductor 5 for the electrical Power makes 
no Difference between Solids and Fluids as fuch, 
but only as they are non-elcctric Matter, 

In order to give an Idea of what is ittidcrftood 
by this Circuit, we will mcndori an Example or 
two, from which ail the other may naturally be de- 
duced. If a Perfon ftands upon a dry wooden Floor 
with a coated Phial ever fo highly charged in one of 
his Hands, and another Eet'fott, without touch- 
ing the firft, ftands but ftt Irkhes from him, and 
loaches the iron Hook of the Phial, neither of thelh 
' 2 “ate 
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arc Chocked; becaufc the Fjoor between them, tho' 
the Diftancc is Co ihort, .will not conduct the Elec- 
tricity fufficiently quick. But if thefc two Perfons 
tread upon a Piece of Wire laid between them, they 
each of them feel the electrical Commotion in that 
Arm, which touches the Phial and Hook, and in 
that Foot which treads upon the Wire s the Wire 
here conducting the Electricity quick enough, which 
the dry Floor would nor. The Circuit is here 
forjpaed by the coated Phial, its Hook, fo much of 
the Bodies of thefe two Perfons as formed a curve 
Line between the Wire, the Phial, and Hook, and 
the Wire between fhele .Perfqna, If thefe Perfons 
ftand-.upon, or fontliwith any Parc.'of their Bodi*^ 
any Non-eleetrJ^ whkh readily conduct Electricity, 
the is completed, and the Effect is the fame : 

And this is occafion’d by the fhort Space of Time, 
in which the loaded Phial is difeharged, when. any 
Matter of what kind foever readily conducting Elec- 
tricity happens to be between the coated Phial .and 
its Hook, and is, fo connected as- to communicate 
with both upon the Djfcharge of the Phial. 

. Monfienr /<? Mmnier the younger at Taris^ in an 
Account tranfmitred, to the, Rtkjal Society^ takes 
notice of his feeling the Stroke of the electrified 
Phial along the Water of two of the Bafons of the 
ThuiUerks {the Surface of one of which is about an 
by means of an icon Chain which lay upon 
the Ground, and was lltetehai round half their Cir- 
cumference. 

PfW thefe Confideratiom it was conjectured^ as 
no Cifcuit had ,as yet been found large 
to dil!i|toe; the, electrical Power as: not to aaalk jt 

G a ■ perceptible. 
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perceptibk, that if the non-etecti*ical Conductors 
weie properly difpofcd, an Obfervcr might be made 
rciiftble of the electrical Commotion quite acrofs 
the River Thames ^ by the Communication of no 
Other Medium than the Water of that River, But 
as perhaps, in what relates to Electricity lefs than in 
any other Part of Natural Philofophy, we fhould 
draw Conclufions but from the Facts thcmfelves, it 
was determined to make the Experiment. 

The making this Experiment drew on many 
others, and as the Gentlemen concerned flatter 
themfelves that they were made with fome De- 
gree of Attention and Accuracy, they thought it not 
improper to lay a Detail of all the Operations re- 
.lating thereto, before the Royal Society. 

. . In order to tty whether or no the electrical Com- 
, motion would-be perceptible acrofe UcAThameSt it 
was abfofutely neceffary that a Line of non-elcctric 
Matter, equal in Length to the Breadth of the Ri- 
ver, fliould be laid over it fo as to touch the Water 
thereof in no Part of its Length ; and the Bridge at 
IVeJlmmJier was thought the tnoft proper for that 
Purpofe, where the Water from Shore to Shore was 
fomewhat more than 400 Yards. 

Accordingly on Xuefday July 14, 1747. to fee the 
Succefs ■ and aflift in making the Experiment, there 
met Martin Folkes Efqj Prefldent of the Royal 
Sofietfi the Right Honourable the Earl Stanhope, 
Richard Graham Efqj Nicholas Mam Elqj and 
myfelf, with proper Pcrlbns to execute what was 
required of them in the various Parts of thefe Ex- 
periments, 
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A Line of Wire ’was laid along the Bridge, not 
only through its whole Length, but likewife turn- 
ing at the Abutments, reached down the ftone-Steps 
on each Side of the River low enough for an Ob- 
ferver to dip into the Water an iron Rod held in 
his Hand. One of the Company then flood upon 
the Steps of the fVefimtnfter Shore holding this Wire 
in his left Hand, and an iron Rod touching the 
Water in his tight ; On the Steps facing the former 
upon the Surry Shore, another of the Company 
took hold of the Wire with his right Hand, and 
grafped with his left a large Phial almoft filled 
with Filings of Iron^ coated with' Sheet-Lead, • and- 
highiy electrified by a .glafs Globe properly dilpoled 
in a neighbpuring Houfe. . A third Obferver ftand- 
ing^neat the fecond dipped an iron Rod held in his 
left Hand into the Water, and touching the iron 
Hook of the charged .Phial with a Finger of his 
right Hand, the Electricity fnapped, and its Commo- 
tion was felt by all the three Oblervers, but much’ 
naore by thofe upon the Surry Shore. The third 
Qbferver here was no otherwife neceffary, than thac^ 
the River being full, the l|^n was not long enough 
to be fixed in the. Mud upon the Shore, and there- 
fore was in .want of fomc Support. The Experi-- 
ment was repeated feveral times, and the electrical 
Commotion felt acrofs the River 5 but the Gentle- 
men prefent being much molefted in their Opera- 
tions by , a great <^ncourfe of People, who many 
times broke the conducting Wire, and- otherwife 
gt^tiy incommoded them, and the Evening grow- 
ing jtqo^.dark for the Obffervers on diffetent Sides of 
the eich other, they, w.erie p^ehted 

, ''' ' from 
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■from divcrfifying frie Experiments, as was ifltended, 
and only coiwder’d thefc Trials as a ftill further En- 
couragement for them to proLecutc the Inquiry at a 
more favourable Opportunity. 

, Early therefore on Saturday Morning ^uly iS, 
there met upon Wefiminfier-Bridge the Prejident of 
the Royal Society ■, the Right Honourable the Lord 
Charles Cavendijh-, Richard Graham E£q; Dr. Bevis, 
and niyfelf, with proper Affiftants. At the preceding 
Meeting, the cUdrical Machine’s being placed ac 
fome Diftance from the Water being found incon- 
venient, the following Alteration was made in the 
Dilpolition of the Appars^m. 

A Room up two Pair of Stairs in a cofrimo- 
dious Houfe neacell thc Bridge on the Surry Shore 
was provided^ MU which placed the dedrical 
Mac^nC with the Gun^bartel Tofpended in flk 
Lines. Erom this Room, on kcount of its 
Height, the Signals on both Sides of the -Elver 
were eafily obfcrvable. The coated Phial- before- 
mention’d with its iron Hook was placed upon 
the Scat of the Window of this Room, and com- 
municated with the (^-barrel by the means of 
a Piece of iron Wire. One Extremity of another 
Wire was likewife fixed into the Bottom of rhe 
leaden Coating of the Phial, whofe other Extremity 
reached therefrom over the Bridge to the Steps upon, 
the WeJImh^er Shore, the Body of the Wire being 
placed as much as poflible upon the Parapet of the 
Bridge. One or more Obierver^ took each other 
by the Hand, the firft of which muft'neeejBSirily take 
the Wire in fats left Hand,la«d the laft, upon the 
proper Signal given, either dip bis right Hand intopa 
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the Water, or (which makes the Poftare more 
agrceabic) a Rod of Metal held therein. Another 
Wire having no Communication with any of the 
former, was let down from the before-mention’d 
Room, and down the Steps upon the Surry Shore: 
One Extremity of this Wire was held in the Hand 
of an Obferver ftanding tip6n thefe Steps, who dip- 
ped an iron Rod. held in his other Hand into the 
Water : To the other Extremity of this Wire was 
faftened a Ihort ironikod, with which, when the elec- 
fied Phial was fufiicicntly charged, and the Signd 
given, the Gun-barrel was to be touched. 

The Gentlemen, by. this Difpofitioh of the Ap- 
paratus:, prdpofed ta famine principally tfaefe three 
Qucftion 5 c.„F|cft, whether or no the Obiervers ftand- 
ing ,Oa»eaBh Side of the River would perceive the 
elcdricaT Commotion, each putting an iron Rod 
into the Water? Secondly, Whether or no the 
Qbfervers on both Sides of the River would feel 
the electrical Commotion, when the Obferver land- 
ing upon the Weftmnjief Shore removed the iron 
Rod held in his Hand out Of the Water? Thirdly, 
Whether or no the eleCtrical Power was perceptible 
to the Obfervers on both Sides of the River, if the 
Obferver opon the Wefiminjief Shore dipped his 
Hand into a Pail of Water, which had no Commu- 
nication with the Water of the Tharpes, 

It was determined firft, upon proper Signals, to 
difehatge the elcQirified Phial in the manner beforc- 
iteem^Ott'd, the Obfervets on each Side of the River 
s dron Rods in the Water, and this , Ejs- 
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on the Surry Shore was each time fmartly ftmek, 
the ^fefident of the Royal Society, who obferved 
with the utmoft Attention upon the JVeflminJler 
Shore, gave the Signal that he felt nothing. The 
Company was furprifed at this Want of Succcis in 
the Experiment; but, upon examining the Wire, 
which was laid over the Bridge, it was found to have 
been broken, by fome Accident, after it had pafied 
over about a fourth Part of the Bridge. The Wire 
being refitted, it was agreed to make the fame Ex- 
periment fix times more : This was done accordingly, 
and the eledlricai Commotion was felt each time 
by the Obfervers on both Sides of the Water, but 
much fmartcr by thofe on the Surry Side. It was 
then thought proper to repeat this Experiment three 
tihtes more upon the Signal's being given : but, in 
making the firft of thefe, the Obferver in the Room 
with the Machine, difeharged the. eledrified Phial, 
before the Obferver upon the Surry Shore had dip- 
ped his iron Rod into the Water, and therefore no 
EfFed was perceived by the Obferver on the oppofitc 
Shore. The eledrified Phial therefore was again 
difeharged three other times, and the Conamotion 
felt by the Obfervers on both Sides of the River. 

To examine the fecond Queftion, no other Alter- 
ation was nccclftry in the whole Apparatus, thatt 
that the Obferver upon the WefiHainfier Shore fliould 
not dip either his Hand, or the iron Rod, held 
therein in the iaft Experiments, into the Water of 
the River. "The eledrified Phial then was difeharged 
three times without its Effeds being in the Icaft 
perceiv’d by the Obfervers upon the Weftmmfiaf 
Shore ; thofe indeed on that of Surry felt the Shfiel; 
before. . ' 


In 
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In examining the third Queftion, the Apparatus 
was in all other Refpeds the fame as in the laft } 
-except that the Obferver upon the Wejlminfier Shore 
had a Pail of Water placed upon a wooden Table, 
which flood upon the Stone Steps, and into which 
he was to put his right Hand upon the Signal’s be- 
ing given. This was accordingly done, and the 
eledrified- Phial being difeharged three times, the 
eleftrical Commotion was felt as before by the Ob- 
ferver upon the Surry Shores but not in, the Icaft 
by him on the Wefintinjier Side, who held his 
Hand in the Pail of Water. 

In all thefe Experiments, except in one bcfore*> 
mention’d, where the- iron Rod. iR?as not in the Wa- 
teri it was found, that whether the Obfervers on 
the Wefiminfier Shore, upon the Difcharge of the 
elcdrified Phial, did or did not feel its Effeds, they 
were always perceiv’d not only in the Arms of 
thofe upon the Surn Shore, who formed a Line 
between the Extremity of the Wire there, and the 
Water of the River s but by any other Perfon, who 
flanding upon the Stone "Steps, even where they 
were not wet, touched the Wire with his Hand. 
They were likewife felt by a Perfon upon the 
minfter Shore, flanding upon the wet Stone Steps, 
who did not form Part of the Line between the Extre- 
mity of the conduding Wire and the Water, other- 
wife than by touching' the Wire with his Fingers, 
was before-mention'd, the Obfervers upon the 
Shore ' did not feel the Efleds of the 
-Phial' near foftrong as thofe on that of 
firft of thefe Experiments. - 

two or 

li of 



of the Situation, held the conducing Wire in his 
left Hand, and the laft touched the Water >ytth an 
iron Rod. held in his right, th 5 Effects were moft 
fenfiblc in the left Arm of him who held the Wire : 
They were indeed manifcftly felt by them all j but this 
reeling was not great enough to be called a Shock, bur, 
as was very properly exprclTed by one of the Com- 
pany, it refembled the Puliation of a large Aftcry, 
From the Examination of the firR . and fpeond 
Quefticais it appearedi that the Obfervpts .i;^on the 
Wejlmmfter Shore were not fenfibk of th? Effects 
of the Eledricity, unlels .their Bodies deferibed Part 
of the Circuit before Ipoken ofj and thig Circuit 
here confided of. Part of the Gun-barrel pfth? .elec- 
trifying Madhine, the Wire going from, this Gun- 
^arrei to the iron Hoiok, the. phial itfelf, ifae tail 
Wire of this coated Phial larlhieh reached therefrom 
acrofs the fit’idge arid down the Steps op thg W^fi- 
winjier Shore, the Line of Obferver$ b'etwf^p ibis 
Wire and the iron Rod which dipp'd in the Water 
there, this iron Rod, a fiippqfed Line of Water 
drawn quite acrofs the th? Ohfervers with 

riacirdfic^ Rpd.<mriie Shore, .rije iion Wire 
going from ifac-right Hand lof the laft of up 
iiUothc R^m where :the-elcS^ify|ag,Mgshipc v^^ 
placed, and liic Ihort iloii Rod, up ^ioh 
mity of this Wire was joined, mid. Wi^.jiRhich, ip 
making the Explofion, the Gun-barielrWas.-fot^hed. 
The .Length of this Citcajkhi, tteougli, which the 
£kaidcity.t*caS‘fK)pag»t«d:W(mi/at 4 pp yards, 
more than'4hOf,T*id8i0fjW ihtl 

Stream of tfae.'&iataa ■ •• •); i , i -,;]■} .,j , , 

r From the’lxaihiamiott 

thot the elcjaricai 

■ be 
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be felt from the Obferver .dipping his Hand in Wa- 
ter only, unlefs that Water was fo difpofed as to 
become Part of the Circuit j and this Experiment 
was made, left the contrary might be furmifed. 

The Obfervers upon the Wejlmmfier Shore 'not 
feeling the ekiftrical Commotion equally ftrong 
with thofe of Surry, was judged to proceed from 
other Caufes befides that of Diftance. For if muft 


be confider’d, that the conducing Wire was aimoft 
throughout its whole Length laid upon Portland 
Stone ftanding in Water. This Stone, being in a 
great Degree non-eleftric, is of itfelf a Conductor of 
Electricity.: And this Stone ftanding in Water, no 
more of the Electricity .jwas tranftnlttcd to the Ob- 
fervers on, the Wefimmfier Shore thati ftat Prqpor- 
Wfcereih Iron is more non-electric, and, icon- 
fequehtiy, a better Conductor of Electricity than 
Stone. This was made more' mariifeft, from ,obferv- 
ing that whether the conducting Wire upon the 
Bridge was broke or no, and, cOttfequently, Whe- 
ther’ the Obfervers upon the Wefiminfiet Shofre felt 
the electrical Commotion or no, not only the Ob- 
fervers upon the Surry Shore, wftO with their Wire 
form'd Part of the Line, felt the Shock in their 
Arms; bijt tWe Perfons who Only ftood upon the 
Stone Steps there, and touched the Wire with their 
Fingers, felt the electrical Commotion in the Atm 
„qfthat Hand which touched the Wire, and down 
itSeirLcgs. From whmce,.and‘&daitheT‘effon before 


of & Line, to 0nl3rW«#!S 


fomited 
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formed fcvcral other fubordinate Circuits betwceit 
the fame §teps of the Surry Shore, and the Bridge 
by means of the Water ; .whereby that Part Of the 
electrical Power, felt by the Obfervers upon the 
Surry Side of the River, and not by thofe on the 
Weftminjler Side, was difeharged. 

Dr. Bevis having obferved. and which was like- 
wife tried here, that however well an electrified 
Phial was charged, its iron Hook would not fire 
the Vapours of warm Spirit of Wine held, in a Spoon 
and applied thereto, if the Petfon who held the Phial', 
and he who held the Spoon did not take each 
other by the Hand, or have fome other nott-clectrical 
Communication between them; it was therefore 
thought -proper to try the Effects of Electricity upon 
fonjc warm .Spirit of Wine through the large Cir- 
cuit before-niention’dl Accordingly the Obfervers 
being placed as before both upon the Wkjintinjier 
and Surry Shores, no other Alteration wd^ made in 
the before tmention’d Apparatus^ than that the Wire 
which connected the Gun-barrel with the iron Hook 
of the coated Phial being laid afidc, the coated 
Phial itfclf was charged at the Gun- barrel, and 
then brought iri the Hands of an Obferver near 
the warm Spirits in the Spoon, which was placo^ 
upon the Ihort iron Rod bcforc-mcmion'd, which 
was connected with the Wire which went'’ 'to 
the Obfervers upon the Surry Shore. t?pott pre- 
fcttting properly the iron Hook of the chared Phial 
to the warm^Spkit^ it was it^antlj^ fired, and the 
electrical Comi»0|i0n felt by the Obfervers on both 
Sides of the* River. , 

If was then thought proper to try the Effectf^ 
the charged Phial upon the warm Spirit, 
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Wire was divided which was laid over the Bridge : 
Upon prefenting the iron Hook to the Spirit, afuf- 
ficient Snap was given to the Spoon to fire the Spi- 
rit, but nothing fo fmart as in the former Experi- 
ment where the large Circuit was completed. 

It was then tried,, what the EfFe6t would be upon 
the Spirit, if the charged Phial was divefted of its 
long Wire which lay over the Bridge, and was only 
held in the Hand of an Obferveri whilft the Spoon- 
with warm Spirit was placed in Contad of the iron 
Rod before mention’d^ to which the Wire , was con- 


nected,, which went to the Obfervers upon the 
Sttryj Shores and the Spirit wasfired with much the 
fame Degree of $raai|n(^,as in the laft Experiment. , 
In thele and all the fubfequent Operations, Wires 
werc.jcnade uic of to condud the Eledricity prefer- 
able to Chains, as it before by great Numbers of 
Experiments had been fully proved, that whatever 
Difference there was in the Bulk of the Conductor, 


that is to fay, whether it were a fmall Wire, or a 
thick iron Bar, the electrical Strokes cpramunkated. 
thereby were equally ftrong; And it had been fur- 
ther obferved, befidcs the Difficulty of procuring 
Chains of a requifitc Length for the prefent Pur- 
pofes, that the Stroke at the Gun -barrel, when the 
Electricity was conducted by a Chain, was cateris 
paribus not fo ftrong, as when that Powpr .was con- 
ducted. by a Wire. This was owafiojj'd by the 
Itigtcriires of the Links of the Chainjh’ot^being fuf- 
i^dssntly dofe, which caufed the Electricity in if& 
and flafti at the Junctures, where .t|p5 


one 






m: jJ’ 

Encouraged. 
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Enccftiriiged by the Succefs of thefe Trials, the 
Gentlemen were defirous of continuing their In- 
quiries, and of knowing whether or no the clcari- 
cal Commotions were perceptible at a ftill greater Di- 
ftance. The New River near Stoke NiWin^ton 
was thought moft convenient for that Purpolc i as 
at the Bottom of that Town, the Twinings of the 
River are fo circumftanced, that from a Place which 
we will caliy^ to another j 5 , the Diftanceby Landis 
about 800 Beet, but the Courfe of the River is near 
2000. From -4 to another Place, which wc will 
call C, in a right Line is 2800 Feet, but the Courfe 
of the Water is near 8000 Feet. 

Accordingly, 24. 1747 there metat 

StpB’Mewiif^ftth£ IPrP^deitt of the Royal Society, 
the, Right Honourable the Ltjtd CkttrlesCa/vmd^itho 
Rev. Mr. Birch James ^aval 

Efq; Mr. George Graham, Wm. Jones Elqj Jeems 
Lever Elqj Mr. Newcome, Charles Stanhope 
Mr. Trembley and myfelf, who were of the Royal 
Society, and Dr. Be^is. To this Gentleman the 
Cohipany were much obliged, not only for his 
gf^t in ailifting in all the Operations, 

but l&ewife fot the Ufc of his ckfitifying Machine, 
which from its ^iic Vks tohytiOiiently poctfcbie. 
This Machine wai luTW pla^dth u RolHih 
fi&t of ^atrs in a Houfe near alnd the. ^^a!s 
from dicnce might caHty be perceived hy the 
fervers both dt B and C 

It was prerofed, firft to tiy dbse elefhial C<wai- 
motion by the fame ObfervOrs as at Weftminftep^ 
Bridge, from ^ to j?, the Diilance as before-sw* 
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tioa’4 being about- 800 Feet by Land, and 2000 by 
Water, in order if poffible to determine the Dif- 
ference the Strength of the Eledricity felt there, 
and at the Stone-Bridge at Wefimmjier the Diffec- 
ei^ice-iof the Length of the 2 Circuits being about 
400 Beet in Favour of that of the new River. 

To make the ■ Experiment, an ^r^gju Wire was 
failened .to the Coating of the gjafs iPhial before- 
men don’d, *3.nd conduced from one. of the Win- 
dow's .oF the RfOom over thp new River without 
touching the Water ; and from .thence to B, laying 
in its whole Length u^p^nthe Grads initjhe Meadpws, 
e^el^ where it wRen 

Rxploiion Ibe 4;n.adi^ Op!e # more .ph* 

|er^^':;W;^i td,^1ce the ..Extremity of this Wire fn 
(0pe:.4ia|jt|ij' and touch, the Water of the River as 
before with an iron Rod held in the other. Another 
Wire was let down from the pthef Window of the 
R.oom } one pxtremitj pf which wa^ joined to the 
fliort iron Rod jpi^tiew’d jn - the Former Experi- 
ments, the OthfF was .Ji^ld in the I:i^nd of an pb- 
ferver at ji, whofe othff held an hon JELod 

.d'ippjd into the River., . 

■ 41 was abfolntejly ; negehaty .that .thefe Wires 
jHpJi|d .'touch each oth^r^^ iw l^att of- their Re^th, 
the hefpreTmention'd Circuit wanld upon 
^e;!|jypiofioiF thf# 
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fame Circunaftances, One of the Obfervers, tstfcing 
the Wire in his Hand without having any Commu- 
nication either with any of the other Gentlemen or 
the Water of the River, felt the Shock in his Feet. 

It was then thought proper to make right Explo- 
fions without any other Alteration in the Apparq.tus 
than that the Obfervers at B, fhould “ftand in the 
Meadow at fome Diftance from the Water, without 
having any Communication therewith other than 
that furnrflied by the Ground. This was accordingly 
done; and the Stroke felt little if at all lefs than 
' thofe laft-mention'd. But the eledlrical Strokes be- 
ing felt fmartly at the Diftance of at Icaft 20 Feet 
from the Water occafion’d a very perplexing Diffi- 
culty, as it was impbftible by this Experiment to 
detctKrinc with any Ccrijiinty, yrhether or no the 
elcffrical Cirpmt was Formed throughout the Wind- 
ings of the River, dr muhh ffidtter Ground 

of the Meadows. The Experiment plainly 'f^^cd 
that the Meadow-Ground with the Grals thefedn 
conducted the Elcftricity better than Stone j as it 
ptdl b? remember’d, that the .Obfervers’ upon the 
Stsf^e j^s n^n rite Wejfminfiet Shore felt not in 
i^c icaft d^rec the elefitrical Commotion, when their 
-iron Rdd was not in the Water, and thcmfelve^i flood 
t upon the dry Stone Steps. But this EffeS was fup^ihl^d 
to be owing to the Meadow Grourid here batig^en- 
odag^edon two Sides by the New Rivers and on 
dle^^fter by a wet Efitch, by both which it was 
geneially^wijljt moiftenU To fblve therefore this 
Diiiculty a SMcs c^ Eiiiperlmehts were cxcctitcd> of 
which hereafter* \ 

The Gentlemen then determin’d to jSxamittji^Piife- 
dcdrical Commotions were j^sfptiMc 

from 
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Commotions were perceptible from ^ to Cj a Di- 
ftance not lefs than 3 800 Feet by Land, and near 
8000 by Water. 

To execute this, to the former Wire, which was 
already condufted to another was added, which 
there crofled the River without touching the Water ; 
and reached almoft to C, where the firft of a Line of 
Gentlemen held as before the Wire in one Hand, 
and the laft dipp’d the Iron into the Water. The 
Wire from the Machine to A was as befoic. Upon 
the Signal's being given, the charged Phial was ex- 
ploded ten times, and its Effects plainly though but 
faintly perceived each' time by Ibme or other of thq‘ 
Obfervers, but never by them all. The electrical 
Commotion was always felt by that Obferver, who 
held the Extremity of the Wire, but never by him 
who held the iron Rod in the Water. It was in 
one Experiment felt by the Obferver who held the 
Wire, not felt by the next who held the Hand of 
the former, and yet plainly perceived by the third 
who joined the fecond. Thofe who did nor them- 
felves feel the electrical Commotion here, did as at 
B fee the involuntary Motions of thofe who did. 
The Obfervers at A felt the Shocks in the fame 
Degree, whether the other Obfervers were ftation'd 
at B or C 

This Experiment further demonftrates the Diftance 
to which the electrical Power may be conveyed: 
but the fame Difficulty occurs here as in the laft i 
to wit, whether the Circuit was complcatcd by the 
Ground, or by the Water of the River? 

Thefe fame Operations, which Chewed at ho# 
great a Diftance the electrical Commotion was per- 

l ceptibic. 
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ceptiblc, folved likewife three Queftions of a 
oidinate Nature. 

Fii-ft, whether or no, cateris paribus, any Differ- 
ence occurred in the Succefs of the Experiment, if 
tke long Wire, inftcad of being joined to the Coat- 
ing of the Phial, was faften'd to the Ihort iron Rod, 
which upon touching the Gun-barrcl occafionM the 
Explofion ; and if the fhort Wire, which only went 
to the Obftrver ^tA, a Diftance from the Machine- 
not more than 30 Feet, was joined to the Coating 
of the Phial ? Upon Trial no Difference * was 
found. 

Secondly, Whether or no, cateris paribuSp any 
Difference in the clcdrical Commotion would be 
perceived, when that Power paffes through the Arras 
of two Obfervers, whofe Bodies made Part of the 
Circuit, ftanding in the Room near the cleftrifying 
Machine} one of which takes the Extremity of the 
iWire that goes to the Obferver at A in one Hand, 
and touches the Gun -barrel with the fhort iron Hod 
held in his other Hand S The other Obferver takes the 
Extremity of the Wire which goes to B or C in one 
Hand,, and touches the Coating of the charged Phial 
with his other. In feveral Trials, where each of thefe 
Obfervers frequently changed Stations, no Difference 
in point of Strength was obferved in the ekarkal 
Commotion. 

Thirdly, 


* No DiflfercHcefe obfwsd, Ihe Cheuit Is pro- 

parted through Subflatices which readily conduft Electricity t if 
they condu^ it in a lefs Degree, the clearical Commotion is Hioft 
perceptible to the Obferver, who holds the Wire, which comes 
from the charged Phial, 


.4 
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Thirdly, Whether or nothcfe two Obfervcrs laft- 
nicntion’d received the Shock at the fame time? 
They were feen to be both convulfed in the fame 
Inftant. 

July 28. 1747, there met again at the fame Place, 
to proceed further in thcic Inquiries, the Prefident 
of the Royal Society, the Right Honourable the 
Lord Charles Cavendijh, the Reverend Mr. Birch, 
Sir Francis Da/hwood Baronet, Peter P)aval Efqi 
Mr. Ellicott, Mr. George Graham, Richard Gra- 
ham Efqj Mr. Robins, Mr. Short, Dr. Wilbraham, 
and myfelf, who were of the . Royal Society, and 
Dr. Bevis. 

-The .clc( 9 :-rical Commotion was firft tried from A 
to B before-mention’d, the iron Wire in its whole 
Length being fupported, without any-where touch' 
ing the Ground, by dry Sticks placed at proper Inter- 
vals of about three Feet in Height. The Obferversboth 
at A and B flood upon Originally-Eledrics, and, 
-upon the Signal,- dipped their iron Rods into the 
Water. Upon difcharging the -Phial, which was 
fevcral times done, they were both very much 
fliocked, much more fo than when the conducing 
Wires lay upon the Ground, and the Obfervers 
flood thereon, as in the former Experiments. The 
fame Experiment was tried with the Obferver at 
A-> inflead of the iron Rod, dipping a narrow Slab 
<AP 0 tland Stone into the Water of about three Feet 
and a half in Length ; when the Shock was felt, but 
not fp feverc as through the iron Rod. This de- 
monftrated, as was before fuggefted, why the clcc- 
tricarCommotion was not fek ftronger bytheOb- 
fervers upon the Weftern Shore of the Weflnimfter^ 

I 2 Bridge j 
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Bridge ,• W5S. that ‘Portland Stone ftanding in 
Water will conduft Electricity very confiderably. 

The Gentlemen then tried what would be the 
Effect, if the Obferver at B flood upon a Cake of 
Wax holding the Wire as before, and touched the 
Ground of the Meadow with bis iron Rod at leafl: 
lyo Feet from the Water? and if the Obfervee 
ufually placed near the River at had his Wire 
carried 150 Feet over the River as the former, flood 
upon an Originally -Electric, and touched the Ground 
with his iron Rod. Upon the Explofion of the 
charged Phial, which was feveral times done, both 
the Obfervers were fmartly ftruck : This demon- 
ftrated, that in thefe Inflanccs the moift Ground of 
the Meadows made Part of the Circuit. The Ob- 
fervets were diftant from each other about 500 Feet. 

The Obfervers then, ftation’d as in the laft Expe- 
riment flood upon the wax Cakes as before, with- 
out touching the Ground with the iron Rods, or 
any Part of their Bodies, and the charged Phial 
was exploded four times. Thefe were not at all 
felt by the Obferver next to 5 , and without the 
greateft Attention would not have been perceived 
by him next to A j and then only in feme of the 
Trials, the Feeling of the Electricity was like that 
of a fmall Pulfe between the Finger and Thumb of 
that Hand which held the Wire, The loaded Phial 
was again difeharged four times more, without any 
other Alteration in the Difpofition of the Appara- 
tus than that the Obferver next 10 ^0 flood upon 
the Ground? when the electrical Commotion was 
perceived by that Obferver, though not fo fliarp as 
when the other Obferver at the fame time flood 

upon 
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upon the Ground. The Obfervcr next to A fck 
the Tingling between his Finger and Thumb a« 
before. 

' The Gentlemen were defirous of trying the elec- 
trical Commotion at a ftill greater Diftance than 
any of the former through the Water, and where, 
at the fame time by altering the Difpolition of the 
Apfaratus, it might be tried, whether or no that 
Power would be perceptible through the dry Ground 
only at a confiderabie Diftance. Highbury Barn be- 
yound Ifimgton was thought a convenient Place for 
this Purpofe, as it was Ittuated upon a Hill nearly 
in a Line, and almoflt equidiftant from two Stations 
upon the Ne'tsti RivoVy fbmewhat more than a Mile 
afender by Land, though following the Courfe of 
that River their Diftance from each other was two 
Miles. The Hill between thefe Stations was of a 
gravelly Soil,* which, from the late Continuance of 
hot Weather without Rain, was dry, full of Cracks, 
and confequently was as proper to determine whe- 
ther or no the Electricity would be conducted by 
dry Ground to any great Diftance, as could be de- 
ftred. This hitherto had not been attempted; the 
Meadows in the Inftanccs before quoted conducting 
the Electricity was fuppofed to be owing to the 
Moifture of the Ground. The Streets of London^ 
when very dry, had been found to conduct it 
ftrongly about forty Yards, and the dry Road at 
Hewington about the fame Diftance. Accordingly, 
on f^edmfdayy Aug. y. 1747- Highbury- 

B^n the Right Honourable the Lord Charles Ca~ 
vendijby the Reverend Mr. B.irch, Mr. George Gra- 
ham, Richard Graham Efqj AT. Mam Efq^ Mr. 

Shorn 
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Shrt, T!)dniel Wrdy Efq*, and myfelf, who were of 
ihe Royal Society ^ and Dr. Bevis. 

The electrifying Machine being placed up one 
Pair of the Stairs in the Houfe at Highbury-Barn, a 
Wire from the coated Phial was conducted upon 
dry Sticks as before to that Station by the Side of 
the New Rivers which was to the Northward of 
the Houfe. The Length of this Wire was 3 Fur- 
longs and 6 Chains, or 237^ Feet. Another Wire 
faften’d to the iron Bar, with which, in making the 
Explofion, the Gun-barrel was touched, was con- 
dudedjn like manner to the Station upon the New 
River to the Southward of the Houfe. The Length 
of this Wire was 4 Furlongs 5 Chains and 2 Poles, 
or 3003 Feet. The Length of both Wires, exclu- 
live of their Turnings round the Sticks, was i Mile 
1 Chain and 2 Poles, or 5379 Feet. For the more 
conveniently deferibing the Experiments made here, 
we will call the Station to the Northward 2 ), and. 
the other E. 

At this Diftance the < 5 entlemen propofed to trp, 
firft, Whether or no the electrical Commotion was ■ 
pepcepfrfalc, if Isoth the Obfervers at ® and £, fup- 
poried by C^riginalIy‘E^e^l:r^cs, touched the conduct- 
ing Wire with one Hand, and the Water of the 
New River with an iron Rod held in the other ? 
Secondly, Whether or no that Commotion was pec- 
ceptiblc, if the Obferver at E, being in all fcfpccts 
as before, the Obferver at !Z), ftanding upon Wax, 
took his Rod out of the Water? Thirdly, Whether 
or no that Commotion was perceptible to both Ob. 
fervCrs, if the Olsfrrver at 2) was placed upon Wax, 

and 
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and touched the Ground with his iron Rod in a drj? 
gravelly Field at leaft 300 Yards from the Water? 

As from the Situation of the Ground, Trees, 
neither of the Stations could be feen by each other, 
©r by the Obferver at the electrifying Machine, it 
was agreed to difeharge a Gun as a Signal to get 
ready, and to do the fame, as near as might be, half 
a Minute before each Explolion. 

In thefe Expel iments, as well as the former, the 
coated Phial was each time charged as high as it 
could be i fo that if the Difference of rhe Shock to 
the- Obfervers was confiderable, it was owing to 
other Caufes more than to tiie Hiiafs being dif- 
ferently electrified. 

To try the firft Propofition, eight ExplolTons were 
made with the Obfervers at jD and E, touching the 
Water, and ftanding upon Wax, with their iron Rods 
in the Water. The firlb two of thefe were felt but 
weakly by the Obferver at® 5 but in the other fix 
he was ftrongly fhocked. The Obferver at E: felt 
nothing of the firft fix Explofionsj when, upon Ex- 
amination, the Wire was found broken by fbme 
Accident ; but this Obferver was ftrongly fhocked by 
the two laft. The Obferver at ® being fhocked in 
four of thefe Explofions, while in thefe four the 
Obferver at E felt nothing, was owing to the Cir- 
cuits being formed by the Ground between the Ob'- 
ferver at ® and the broken Wire. Upon account 
of the Wire’s being broken, the Gentlemen tried 
three more Explofions, when the Obfervers at both 
Srations felt the elc£irkal Shock.. 

To try the fecond Propofition, four Explosions 
were imdc with the Obferver at ® fedrng. upon 
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an Otiginally-Elcdcic, and taking his iron Rod out 
of the Water, the Obfcrver at E as before. In 
each of thefe the Obferver at D felt a fmall Pulfa- 
tioii between his Finger and Thumb of that Hand, 
which held the Wire. The Obfcrver at E felt 
each of thefe as ftrong as before. This being dif- 
ferent from the Obfervations made in the Experi- 
ments of the laft Trials at our former Stations A 
and B, and many others ; where B in the fame 
Circumftanccs with E here felt the elcQrical Com- 
motion only in a flight Degree, was owing, as we 
were afterwards informed, to the impertinent Cu- 
riofity of the Servants of the Gentlemen, and other 
voluntary Obfervers, who, by touching the Wire 
which went from the coated Phial to the Obfcrver 
at 2>, felt the Shock in their Arms and Ankles, and 
formed fubordinate Circuits to E, The preventing 
thefe People from touching the Wires, was impof* 
Able 5 as great Part of them could be fecn neither 
by the Obfervers at the Stations, nor by thofe at 
the Houfc, and their being more than a Mile long* 

The four other -Explofions were made without any 
otiher Alteration in the Apparatus, than that the 
Obfcrver at ® flood upon the Ground about four 
Yards from the Water without any Communication 
therewith. The Obferver at E felt the Shocks in 
his Arms as before 5 but the Obfcrver at 2) ftanding 
upon - the Ground was fhocked in the Elbow and 
Wrift of that Arm which held the Wire, and in 
both his Ankles. 

To try the third Propofition, eight Exploflons 
were made with the Obferver at ftanding upon 
an Originally-Eiedric with his Rod in the Water of 

the 
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the 'Rivet as before 5 but the Obfervet at E Was 
placed in a dry gravelly Field about joo Yards nearer 
the MachiRC than his laft Station, and about 100 
-Yards diftant from the River. He there ftood upon 
the Wax, -holding the -conducing Wire in one 
•Hand, and touched the Ground with an iron Rod 
held in the other. The Shock was each time felt 
by the.'Oibferver at 2), but fenfibly weaker than in 
the former Trials? but the Obfcrvcr at E felt them 
all equally ftrong with the former ? the four firft in 
his Arms, when he ftood upcm the Wax, and 
tomd&eththe Ground with his iron Ro4} the, other 
four in his Arm and Ankles,-, ftood up^li 

the Ground withou&'ibi'litmiROd. 

In Experiments^ the Obfervcrs at 
foon as they laid hold of the 
conduding.Wirc. This was conjc^ured to be owing 
to the Eledricity, which -conftaiitly jfuns off while 
the coated Phial is, filliiig,';and! pmforably by thp 
Wire, as the beft Cemdu^or. , - , 
prom the Severity of the Sho<:k, the,Gentifemer&. 
in fomc of thefe Trials,, did -not ebosife to have the 
Electricity pals through their Bodies : But, as it was 
neceffary for them to be fenfibie of the diffetent 
Degrees of the oleCtticdl Commotions, they bound 
the conducting Wire round one of their Thumbs, 
•ami.'touched the iron. Rod with the, Eom-fing^ of 
thoftimeJIands when the eleCtrlealCommotion was 
fsifcifenlyJa fo mt^h of tho.Piagcri ond ^Thumb of 
ifclttb Haad, as completed thoCirqut. , 
;::>lltt^^5:kperim?n5S.of: this Day,< the , Gentl«^a^ 
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otherwife at firft cotvjeaured, they mw fouhd not 
to be, neceffary to convey that Power to great Di- 
fiances 5 as well as that, from Difference of Diftancc 
only, the Force of the ekarical Commotion was 
very little if at all impaired. They were convinced 
of the Truth of the firft of thefe Fa^s, not only 
from both Obfervers feeling the clearical Commo- 
tion in the eight laft Experiments, when the Ob- 
ferver at S was at fuch a Diftahcc from the Water, 
but alfo from the Obferver at *2) feeling the Shock 
fo ftrong in four of the firft fix Explofions, when. 

condufring Wire to JS being broke at about 
too Yards Diftance from the Houfr, that Obfervcjc 
felt nothing. 

in this laft Inftance the Circuit was formed from, 
idle Phial by^ the Obferver at ® and his Wire, a 
JtincotftJrdund which reached from the Station at 
SD to the broken Wire that lay upon like <3»ound, 
and fo much of this Wife as readied tdtllirihort 
iron Rod, which toached’the.Gun-harrel In-iaBiiBg 
ishe Ixplofion^ r Thls' indutfltd the Gentlemen to 

S ife dg m^ny Experiments it was maai- 

Subftances epndua 
idty hqiidl^ well, the Circuit was performed 
In ihorteft manner poiEble), that when the Ob- 
fcfvcrs heading their iron Rods in the Rivee at SO 
j^d £ were both fiiocfced, the Eiefrricity wiSsiiot 
by the Water of the River, bettag^ two 
in fj^b, but by Land, where the Omaasos 
w® only in whii^ Sjeace that Power 

muft twice, 

through 

'lidd. So thar^ adsiltttng 
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follow the Tract of the River, the Circuit from 2) 
to E> was at leaft two Miles ; viz. fomewhat more 
than one Mile of Wire, which conducted the Elec- 
tricity from the Houfe to the Stations, and another 
Mile of Ground, the Ihorteft Diftance between thofc 
Stations. , The fame Inference was now drawn with 
regard to the Experiments at By and C, in the 
New River before recited / that as in ail of 
them the Diftance between the Obfervers was much 
greater , by Water than by Land, the Electricity 
pafled by Land from one Obferver to the other, and 
not-l^ :Wg$er. , . 

Erom the Shocl^ whWh i^e. Geod^en recclyt^ 
in their Jodies, E^Ver was^-', 

ducted tjpopjdOt^Sdclis, they were of Omnion, tj^at 
fforfiD||fKttCe,.of Diftance limply cemfider’d, as far 
s& they had yet experienced, the Force hereof was 
very little if at all impaired. When they flood up-, 
on Originally-Ekctrics, and touched tlw Water or 
Ground with an irpn;^d, Jhc electric^ Commo- 
tion was always felt in fticir Arms and Wfi0s ; Whepi 
they flood upon thp^Clohud?., either th^* 

Water or Ground with their iron Rods, “they.fck 
the Shock in their Elbows, Wrifts^ and Ankles 
When ftiey fto^diOpoolhe %ound without the Eod„ 
the Shock was tdways in the Elbow and Wtift of 
that Hand, which hdd. the cpndmfljng Wir^ 
in^^. Ankles, The Qhftrvers here Wng Tcnftbfc 
of #ie elcetriiqal Commotio|i in dil^^ Farts of 
the|^ ilodhPy was cwlng io the firft lnrf^ce to the 

tipo» 

Rod; 


palling, ibecaafe the Dblerver ftoijjd 

^ ifiM: 
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the Electricity paffcd both through their Legs, and 
thro’ the Iron tin the third, when they flood upon the 
Ground without either Wax or Rod, tlie Electricity 
directed itS" Way through one Ann, and through 
both Legs to complete the Gircuit. 

The Gentlemen were deflrous of doling the pre- 
lent Inquiry, by examining not only whether or no 
the electrical Gothmotions were perceptible at dou- 
ble the Diftance of the iaft Experiments in Ground 
perfectly dry, and where no Water was near^ but 
alfo, ifpoflibic, to diftinguifli the relpedive Velocities- 
of Electricity and Sound. To execute this, required the 
whole Sagacity and Addrefi of the Gentlemen con- 
cerned 3 for they had met with very great Difficul- 
ties in the lafl: Day’i Operations, where the Wire 
#as conducted but little mere than- a Miles alL 
:Vhich could not but be greatly augmented- by dou- 
bling that .Diftance 5 becaufc it was nceefiltfi' that- 
the Houfe, wherein the electrifying Machine”was 
placed, ftiould be vifible at Icaft at one of the Sta- 
tionsf and that the Space between that Houfe and 

m was con* 
'intersfected by Hedges, 
Ro^,,®r|^oehpati^s neither Ihould thc Wife in 
this Space hr to -be diitolibtNl by the Itefcs- 
^ Cattle,^' . whiih were ''‘gfiasing i * -afot' ■ to 

J^ch; j i»' its ■ ]^afi^ge the -Trues or any' ‘ fctthee^Ve- 
g?teb% whieh at this- Scafon of the ^lesr were 
mrywhersfetipnriant. To within a 

conycnient ffhefc Requifites 

was not very fant*^iit.la%’ wa» 
pitched upon, as the moft coavenknt, .. >,m 
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As only one Shower of Rain had fallen during - 
the preceding five Weeks, the Ground could not- 
but be very dry s and as no Water was near, if the; 
eledri'cal Commotion was felt by the Obfervcrs at 
the Stations, it might be fafely concluded, that 
Water had no Share in conducing it» 

Angufi 14. , 1747, there met Shooters Hill for 
this Purpofe, the Rev. Mr. Bircby the Rev. Mr. Pro- 
fcflbr Bradley i ^eterSDaval Efqj Mr. George Gra- 
hamf R. Graham Efqj Mr. Nourfi, George Lewis . 
Scott Ms. Short i Charles Stanhope IcSc^, and. 

' inyfelf,- who were of the Rjoyd Society, :.Aryi Dr... 
Reois. . , 

It was hcr>e;#iefe0aBaM tas wero 

fatis&d &®*» ficaaihy of the. former’ Trials,. that if,- 
itoa/.riie -txjated Phial was difcharged, the. Ob- 
fct^rs at the Stations flood upon Originally-Eiec- 
triqs, and touched neither- Water nor Ground with- 
iron Rods, or any Part of their Bodies,; the electri- 
cal Commotion, would be. fcarcely perceptible) to. 
make twelvo Explofions of the coated »PhiaI^. with 
an Obferver placed at the fevcir MiicrStonej and 
another at the nine Mile-Stone, both ftanding upon 
Wax, and touching the Grounds- with an iron Rod. 
This Number of Expiblions was .thought more ne^ 

. cseflary, as the Obfervcrs at thefc Stations were hot 
only to examine whether ofAno i the. EleClrieity 
vwould'bepropagated.m^/O'great.a.Diftahce j but if 
were, the Obferver at thc-feven Mik-Stone.was by- 
^-fbond’ Watch to take notice of the Time lapfed 
feeling the ckdrical Commotion# *lnd 
oTa-Gun fired neat.tiii<iW^e*. 

•' ”! ' .Explofiont 
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JExplofioa : And therefore, to examine this Matter 
with the tcqnifitc Exafinefs, this Number of Explo- 
iions fhould be made. 

To execute this, the elcftrifying Machine was 
placed up one Pair of Stairs in a Houfe upon the 
Weft Side of Shooters HiUi and a Wire from the 
Ihort iron Rod, with which the Gun-barrel was 
touched in making the Explolions was conduflcd 
upon dry Sticks as before intoa Eield near the feven 
Mile-Stcaie. The «Eength of this Wire, exclufive of 
its Turnings round the Sticks, was a Mile, a Quar- 
ter and eight Poles, or d/ji Feet. In great Parc of 
this Space it was found very difficult to fuppqst the 
Wire, on account of our fcarccly being able to fix 
the Sticks in the flrong Gravel there almoft withi 
out any Cover of SoiU nor could the Wire in fbmc 
Places be prevented frc«n touching the Brambles 
and Bu^hesj nor in one Field the ripe Barky. 

Another Wire was lifccwife conducted upeui 
Sticks from the coated Phial to the nine Mile-Stoae^ 
In this Space, the Soil being a firong Clay, the 
Wire was very well fecared, and in its whoJc 

l^ength of 

this 'Wiec wi^ As' 'sa the Place, 
wlserefifhfe OWfetveis werolktioii’d ia a Co«mFith% 
was nearer th«i= MkcMuo than ^ ten MBe-StoiiC| 
fo 'fisach were - fir > $4«Csd\bQy«tnd 

tiiefllnr.Mile-Stohe, tha&^dr {>iBa&ce ftm.-eaieh 
(^heifstii^tbetwb Miles. 

in thefe ii^^xliiks.esKC^dding} vj*as 

what conned 

and the coated Phii^Whikrte;Jii^^^V».COlKl^ 
teg Wires. 
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The Obfcrvcfs being placed at their refpedivc 
Stations, the Obferver at the Machine proceeded in 
jtnakiijg the Expiofions of the coated Phial ; he hav- 
ing before placed an AiEftant exactly in his View 
before the Window of the Houfe, who, upon the 
Word of Command, was to, difcharge a Musket. 
As foon as ever the Elalh was fecn to come from 
the Mouth of the Qm, the Obferver difcharged the 
electrified Phial. When eight Explofions had been 
made, a Servant was fent from the Gentlemen at 
the feven Mile-Stone giving an Account of the 
Wire’s being broken, rand the Sticks thrown down 
by a Man riding through, thetoj fhat the Obfervers 
there had felt dirs tiine 

the Wise i«alft»;'Kpfclced, .that we flicraid begin, again. 
'BNK.Wascsacimplied with^ and twelve other Explo- 
fiojetelnsadc without further Molcftation. 

Not only the firft eight, but eleven of the lafli 
twelve very fttongly fhocked the Obfervers at the 
nine MUe-Stone : At the twelfth Explc^oa the Ob- 
ferver on parpofe ftood upon the Wax. without 
touching Ac Ground . wiA his iron Rod, or any: 
Part of his Body > and only felt a flight Tingling 
in 'his Finger and Thumb that held the Wire. In 
anoAcr of Acfe, Ij^iimcnts, as the Gentlemeni 
here were fatisfied in their own Perfons of the 
Strength, of the dcctrical Commotion, they indal^d 
two. Country Fellows,' who were with 

one? Thefetwo wiAioar;!^ Ac Gentlemen 
ftafmed.a Chain, the feft.of Aem taking, hold of 
. fhfeSxlxeiimty of Ae Wire with one of hisi 

^^,the Ground, and:S9^x|||iipfe 
. , "t ' , . - . of 
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■of the iron Rod. Upoii the Explofion they were 
all fo ftrongly- .ftiockcd in their Arms and Ankles, 
that the- Cbantirymen could by no means he pre- 
'Vaiicd upon to try the Experiment again. Why, in 
■the fifft eight Exploitons, the Obfervers here were 
ienfible of the electrical Commotion, when the 
Obfervers at the other Station felt nothing, was ex- 
plained in the former Experiments. The Obfervers 
at this Station, from their ^Sitnation imder-thc Hill, 
and ffom. what> .Wind .there was being againft it, 
never heard the Rqjort of the Ghtt. 

Though "the Obfervers neat the feven Mile-Stone 
from the breaking of their Wire; were not fenfibjc 
of the eight firft Explofions of the charged Phial, 
they felt the other twelve. This demonftrated to 
the Satis&aion of. the Gentlemen .concerned, that 
thc'Ckcult bete :#rinc4^by,.^,|llectficity was four 
Miies 5 ',%«j.. two-M‘ilcs;.i^?Witcii t^o .Miles of 
Ground, -the Space betWe^ the Extrmi^^ .t^ihat 
Wire. A Diftahcc without . Trial too great' tOilic 
eredited ! How much further the cleftrical Commo- 
tion wM be perceptible, future Obiervations can 



;.by ‘the Obfervers nett 

Milc-^Kmc was but* Hightly fckii itta: 
couli lt l«: otheEi^i% la- mahl' 


'JIttched, formred ■ ' fflli^diflate»'J3i^iiits. 

tity oyffilOMid^"^ 
is. fdt equally 


'(Uoated. Fhiai^ 
iCIefittit, ly hem 
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every Part thereof is in a great degree non- electric j 
fo here the whole Quantity, or nearly fo -Y, deter- 
mined that Way, was felt by the Obfervers at the 
nine Mile-Stonc ; whiHl thoA: at the other Station 
felt fo much of their Quantity only, as did not go 
through the Vegetables? that is, that Proportion only 
in which Iron is a greater Non-eledric than the 
Vegetables. 

Tho’ the eledrical Commotions, felt by the Ob- 
fervers near the feven Mile-Stone, were not ftrongj 
they were equally conclufive in Ihewing the Differ- 
ence between the refpeaive Velocities of EIe<aricity 
and Sound. 

The Space through which Sound is propagated 
in a given Time, has been very differently eftimated 
by the Authors, who have wrote concerning this 
Sufejed. Roberval gives it at the Rate of y6o Feet 
in a Second? Gafendus, at 1473 ? Merfenne at 
1474 ; 'Du Hamel, in the Hiftory of th? Academy 
of Sciences at Doris, at 1172; the Academy del 
Cimento, at 1 1 8 y ? Boyle at 1 200 ? Roberts at 1300? 
Walker at 1338? Sir Jfaac Newton at p68 ^ Dr. 
Derham, in whofe Mcafure Mr. Flamfieed and 
Dr. Halley acquicfccd, at 1142. But by the Ac- 
counts ftnee publifhed by M. GaJJini deThury in the 
Memoirs of the Royal Academy of Sciences at 
Doris for the Year 1738- where Cannon were fired 
at various as well as great Diflances, under great 
Variety of Weather, Wind, and other Circumftances, 

and 

-f- Tlw Aathor of this Paper, from a great Variety of Experiments, 
is of C^inion { that in this and theJike Difpofiaons of the Jpparatut, 
the eleCTSc^ Power, aocamulated ia the Matter contained in the -coated 
Phial, is dire^ agpon the Explofion thereto towards^hoth Obfoyet* M 
the feme InfiaM. 

L 



I S'-i 1 

and where the Meafures of the different Places had 
been fettled with the utmoft Exaftnefs, Sound was 
propagated at a Mediufn at the Rate only of 1038 
French Beet in a Second. The French Foot exceeds 
the Englip^ by feven Lines and a half, or is as 107 
to 114 : And Confequently 1038 French Feet 
are equal- to 1106 En^Ujh Feet. The Differ- 
ence therefore of the Meafures of Dr. ^Derhetm 

and M. CaJJlni is -|g ^ Second. f- Ac- 

cording to this laft Mealure, the Velocity of Sound, 
when the * Wind is ftili, is fettled at the Rate of 
a Mile, or 5280 Englijh Feet in A^' iio- 
To return to our Purpofe 5 the Length of the con- 
duffing Wire from the Machine to the Obfervers 
near the feven Mile- Stone was (as has been before- 
mentiotfd) a Mile, a Quarter, and 8 Poles, or 6/32 
Feet: The Length of that to the nine Mile-Stone, 
3868 Feet. The firft of thefe Meafures only was 
made ufe of in the prefent Operations concerning 
the Velocity of Elcdticity. In twelve Difeharges 
of the coated Phial, which were felt by Mr. George 
Grahami Mr. Short-, and Charles Stanhope Efqj 
the Obfervers hear the feven Mile-Stone, and who, 
by a fecond Watch of Mr- Grakamh, meafured the 

Time 


f M. Caffini 4e fhurj afterwards laeafured the Velocity of Sound at 
AiguemorUs in Langueduc, and found the Obfervations there from thofe 
made -about Farh vary only half a Toife i« a Secoirft di 

F Acad Rpyak 4$i Stimeth pnmr tannh 
^ Dr. Derham foundj, that when Soiuad was carried againll the Windj^ 
notonly Its Diiknce but its Velocity was- leffen’d'j and in M. CuffiniH 
Memoir, there is an Experiment, where Sound being carried againS: lite 
Wind, which then blew very ftrong, was retarded near -a twelfth. Part 
of the nftal Time in its Progrefs. 
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Time be_tvireen; fefeling the ekarical Commotion, 
and hearing the Report of the Gun, with the utmoft 
Attention and Exaftnefs 5 the Time, I fay, between 
feeling the eledfcrical Commotion, and hearing the 
Report of the Gun, was, at a Medium, 5 Seconds 
and a Quarter, or f' And as the Gun was 

diftant from thefe Obfervers 673a Eeet, it follows, 
from the Experiments, which have been made on 
the Velocity of Sound, that the real 'Inftant of the 
Difcharge of the Gun preceded that of the Obfervers 
hearing its Report, at this time when the Strength 
of the W ind was not fo great as to enter into the 
Computation, or preceded -the Inftant when 

the eledrical Commotion was felt only o". 

But this Inftant was, from the Nature of the Expe- 
riment, ncceffarily prior to that of the eleftri- 
cal Explofion, which was not made till the Fire 
of the Gun was aduaily feen j and therefore the 
Time between the making of that Explofton, and 
its being adiually felt by the Obferver, which muft 
have been lefs than o".-^^, was really fo fmall, as 
not to fall under any certain Obfervation, when it 
is to 'be diftinguifhed from that, which muft of Ne- 
ceflity be loft, between the Firing of the Gun, and 
the eleftrical Explofion itfelf. 

In all the Experiments, where the Circuit was 
formed to -any confider^ie Length, though the 
coated Phial was very well charged, the Snap at the 
C&Hi-barrel» upon the Explofion, was not near fo loud 
as when tifo Circuit is formed in a Room 5 fo that 
a By'ft3a4er, though yerfed in thefe Operations, 
from foeiitg ^he Elaftii aad "hearing .the Report, 
would imagine the Stroke at the Ends of the con- 
ducting Wire to be very flightj the contrary whereof, 

L 2 when 



when the Wire has been properly concluded, has 
always happen'd. 

From a Review of thefe Expcrimenfs, the fol- 
lowing Obfervations may be deduced. 

I. That, in all the preceding Operations, when the 
Wires have been properly condudcd, the electri- 
cal Commotions from the charged Phial have 
been very confiderable only, when' the Obfervers 
at the Extremities of the Wire have touched feme 
Subftance readily conducting Electricity with fome 
Part of their Bodies, 

II. That the electrical Commotion is always felt 
moft fenfibly in thofc Parts of the Bodies of the 
Obfervers, which ate between the conducting 
Wires, and the neareft and the moft non-clectric 
Subftance j or in other Words, fo much of their 
Bodies, as comes within the electrical Circuit. 

HI. That, upon thefe Confiderations, we infer, that 
the electrical Power is conducted between thefe 
Obfervers by any non electric Subftances, which 
happen to b« fituated between them, and contri- 
bute to form the electrical Circuit. 

IV. That the electrical Commotion has been per- 
ceptible to two or more Obfervers at confiderable 
Diftances from each other, even as far as two 
Miles., ■ 

V- That when the Obfervers have been (hocked at the 
End of two Miles of Wire, we infer, that the electri- 
cal Circuit is four Miles j rngi. two Miles of Wire, 
an4 the Space of two Miles of the non -electric 
• . \ _ Matter 
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Matter between the Obfervers, whether it be 
Water, Earth, or both. 

VI. That the electrical Commotion is equally ftrong, 
whether it is conducted by Water or dry Ground. 

VII. That if the Witeii, between the electrifying 
Machine and the Obfervers, are conducted upon 
dry Sticks, or other Subftances_ non-electric in a 
flight Degree only, the Effects of the electrical 
Power are much greater than when the Wires in 
their Progrefs touch the Ground, moift Vegeta- 
bles, or other Subftances in a great Degree non- 
electric. 

VI II. That by comparing the refpective Velocities 
of Electricity and Sound j that of Electricity, in 
any of the Diflances yet experienced, is nearly 
inftantaneous. 

1 fhall conclude this Paper with obferving, that it 
W'as thought convenient to lay a Detail of all tiic 
Operations relating to thele Experiments before the 
Society i in confcqucnce of which the Gentlemen 
may make thenifeives Judges, how far the Deduc- 
tions here recited ate warrantable from the Experi- 
ments. 

- ^ The Gentlemen concerned were defirous, if 
polliblc, of afeertaining the abfolute Velocity of 
. : Electricity 


* Thefs Experiments to meafure the abfolute Velocity of EJec- 
trkity were made whilft thb Paper was at the Prefe, but-as ihe^ 
had fo near a Relation to the Experiments made the preceding Year, 
h was thought proper to iafert them here. 
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Elcdricity at a certain Diftance j becaufe, akhon^h 
laft Year, in meafuring the refpedive Velocities of 
Eleftricity and Sound, the Time of its Progrefs was 
found to be very little, yet we were defirous of 
knowing, fmall as that Time was, whether it was 
tneafurabie ; and I had thought of a Method for this 
Purpofe. 

Accordingly, Auguft 5. 1748. there met at 
Shooter s Hill for this Purpofe the Trejident of the 
Royal Society, the R.ev. Mr. Birch, the Rev. Mr. 
Profeffor Bradley, James Burrow Efqj Mr. Ellicot, 
Mr. George Graham, Richard Graham Efq; the Rev. 
Mr. Law'rie, Charles Stanhope Efqj and nayfelf, who 
were of the Royal Society, Dr. Bevis, and Mr. 
Grijehtm a Member of the Royal Academy of 
Sciences at Berlin. 

It .was agreed to make the ele£trical Circuit of 
two Miles, ' in the middle of which an Obferver was 
to take in each Hand one of the Extremities of a 
Wire, which was a Mile in Length. Thcfe Wires 
were to be fo difpofed, that this Obfervet being 
placed upon the Floor of the Room near the electri- 
fying Machine, the other Obfetvers inight be able 
in the fame View tdr fee the Explofion of the charged 
Phial, and the Obferver holding the Wires, and might 
take notice of the Time lapfed between the difeharge- 
ing the Phial and the convulfivc Motions of the 
Arms bf the Obferver in confcquence thereof} in- 
afmuch as this Time would Ihew the Velocity of 
Eiearicity, through a Space equal to the Length of 
the Wire between the coated Phial and this Ob- 
feever. 


The 
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The eledrifying Machine was placed in the fame 
Houfe as it was laft Year. W e then found ourfelvcs 
greatly embarrafled by the Wire’s being conducted 
by the Side of the Road, which we were compeird to, 
on account of the Space neceffary for the meafuring 
of Sound : But fo great a Diftance from the Machine 
was not now wanted, though the Circuit through 
the Wire was intended to be at leaf): two Miles. We 
had difeover’d by our former Experiments, that the 
only Caution now neceffary was, that the Wires con- 
ducted upon dry Sticks fhould not touch the Ground, 
each other, or any Non-Eiectric in a confiderable 
Degree in any Part of their Length : if they did not 
touch each other, the Returns of the Wire, be they 
ever fo frequent,- imported little, as the Wire had 
been found to conduct Electricity fo much better 
than the Sticks. It was therefore thought proper to 
place thefe Sticks in a Field fifty Yards diftant from 
the Machine. The Length of this Field being eleven 
Chains or 736 Feet, eight Retuuis of the Wire from 
the Top to the Bottom of the Field made fomewhat 
more than a Mile, and fixteen Returns more , than 
two Miles, the Quantity of Wire intended for the 
Electricity to pafs through to make the Experiment. 

We had found laft Year, * that, upon difebarging 
the electrifed Phial, if two Obfervers made their 
Bodies Part of the Circuit, one of which grafted the 
leaden Coating of the Phial in one Hand, and held 
in his other one Extremity of the conducting Wire } 
and if the other Obfervec held the other Extremity 

of 


-f 6$, 
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of the conducting Wire in one Hand, and took in 
his other the fhort iron SLod with which the Explo- 
fion was made 5 upon this Explofion, I fay, they 
were both {hocked in the fame Inftant, which was 
that of the Explofion of the Phial. If there- 
fore an Obferver, making his Body Part of the Cir- 
cuit, was fhocked in the inftant of the Explofion ot 
the charged Phial in the middle of the Wire, no 
Doubt would remain of the Velocity of Electricity 
being inftantaneous through the Length of that whole 
Wire. But if, on the contrary, the Time between 
making the Explofion, and feeing the Convulfions 
in the Arms of the Obferver holding the conducting 
Wires, was great enough to be meafured, we then 
Ihould be able to afeertain its Velocity to the Di- 
ftance equal to half the Quantity of Wire employed 
only, let the Manner of the Elcftriciry's difehargiug 
itfelf be what it would. 

It has been a Queftion with fomc, who have con- 
fider’d this Subject, whether the Electricity, in com- 
pleating the Circuit from the Matter contained in 
the Glafs, pafled, either by the Wire in the Mouth 
to the Coating of the Glafs, the contrary Way by 
the Coating to the Wire in the Mouthy or otherwife 
direded itfelf both Ways at once? That the Electri- 
city muft pals off one of thefe three Ways was cer« 
tain, as the Explofion would not be complete, unlefs 
in the Inftant thereof fame Matter very non-elcxtric 
communicated between the Wire in the Mouth, and 
the Coating of the Glals. Uhlefi therefore the Ob- 
ferycr was placed in the Centre of the conduding 
Wires, it might be objeded, that the Experiment 
was not made with the Exadnefs neceflary ; becaufe 
any Perfon, who was of Opinion, that the Electricity 

direded 



4|rcQ:ed it-feif/fom the Mouth of the GlaCs “to. thf 
Coating, might objcd, if the Wire from the fhorriro^ 
B.o<i ito ithe Phfecvcr was .only half the Length of 
that between the Obferyer and the Coating of the 
piaf^ that the Elearicjty, in the Time found, pafied 
paly through the fhqrt Wire s .and •vice verfa. But 
ifj.as it was here thought prope|, the Obferver was, 
placed in the Centare-pf the conduQ^mg Wire, let 
the pireftipn of the Eledricity be wh^t if yi'Oflid* 
jio ijiiference could happen in the Refult of.fhe Ex^ 
perimepts, if^made with the peceffary . Cautiori 5 bc,^ 
iiTilhe EfFefts in;the Middle and both Ends of 
thf , Wires fwecedpfispmeous, the ?pondulio 4 th^jf^-^ 

- .. .TP .^h€ jSme Meet 

’p|th,«J^M<^H|rpn,T and coated with ^beejtTteaid, 
-laft; Year, was pUcqd in the 

<fow of the -Room -near the ^Ma«4tipe,, and 
©eded to the grille Cpnd^^pr.’diy a ^ce. 6 f^tfV>^- 
To the.Coaiingof jhis was'.'fal|4h|^‘ij 

which, bdng condudted upQnj.sJ§-,^^ !)o,^^:; 4 ^^ 

f©rpstn§niio©ed:Eid4Ji 

the, J?ottom, 4nd- ,« thus' iroi© 

J^ottom of the field M the Top, and froni'|he Tgp^ 
to ^the .Poopj^t otjief},i^^eSr'returnc<|ga^^^ 
istp.^he iRWb heldliji/oie ,fja^. of^jad 

.QIfevw.p»:*pjHwhi 9 ^ lg|ni 

or thus Obferver, another Wire of the felne^^ngtjn 

ffttpe 

dPd; ^tnmed' p<wp-5^o.,%oQq33%^d..iwas faften^^^ 

^ wiiti^^ich the %plofion*wa5 

W ^ 
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Yard? For their Tutris tbund the Sticks,’ ambuhted td 
two a Qtiai-t€;r atid frx Chains^ or Fedr.; 

’As the Night preceding thefeFxpertocnts had befci^ 
very rathy. Care was taken, by ftlk Lines propc-rij^ 
difpofrdV that the Wires, in their Paffage from the 
Window of the Houfe might 'not touch the Wood 
thereof? left, from the Jdoifturc of this Woodj the 
eleftrical Circuit might be fhorfened. 

When all Parts of the Apparatus were properly 
difppfed, fcveral Explofions .of the - charged Phial 
were ihade'; ^ind hr was invarVabiy feeh, that the 
dbferver holding dn each Hand one of the Extre* 
mifiek of thefe "Wires was convitlfed in both his 
Arms jn the Inftant of making the' Explofions, ' 

. Inftead of one, four Men were then placed holil- 
Mg' ^h 'Othef by Hand near the Machine,' the 
fitl ‘6f yUi& Ms ci^ht iland one Extremity 

ahil the laftjMaf^9|b“bth6r-iii his Icfr. 
They, were all fcetixOnvulled in' the 

the Explofion. Every one who felt it, coiiiiplaittbd of 
thdSfcVcrity of the Shock. • 

Men defired by one of the Gentlemen coa- 
b^thcd*Vt%t ab Explofipn flhould bc.'madc with the 

onc;bf-%e'W4#i®^ -.This^Vi^as 
dhbc'aCcbrdingJIy? Bui! the ObfeirVet' ftfc hOthit^,' the' 
j^'iat difeharging itfclf in adiftefiht Manner to^what 
ii did before, bp account of the^Othuit's not beihg* 
depleted. ’ •■/'••I'.-',- 
' Mm tri.ed, an Obfeirver would be 

fhbek^Wn of the 'Phial, if the twa 

Wim yr‘'iiiii#®®pcfhities fligllfeiy' touched- ^caeh 
dthcf,“whilif ‘aM'^Owefykr bbkl one' 

AfYh'cfc ^bout a Foot fro^t "tfecir Ends in each of his 
ilaftds.* Upon Trial he felt nothing, thoigh thn 

Fhisa 
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Phial exploded very quick, bec'aufc the iron Wire 
conduae^-.thc Elc^ricity better than the Body of 
the Ol|rei:ver. ; , ' 

It was then tried, whether of tioras the Ground 
was wet, if the Explofion was made with the Ob- 
ferver holding the Extremity of each Wire ftanding 
upon the Ground near the Window of the Houfe, 
any Difference would arife in the Succcfs of the , Ex- 
periment > No Different was founds the Obferver 
being {hacked in the Jnftant of the Explofion as be- 
fore in lrath his Arms, and aaols his Breaft. 

Upon’thefe. Confitieratio^^ej^gxi4i%- tofed, 
that through the, whole 

as I mcnti^ed nefor4 twelve thoiifand two hun- 
dred a|jid"-i&t®nty-lix Feet, the Vclodty of Elcdricity^ 
wasihiftankneous. ' ^ 

As it was found laft Year, we obferved again, that 
although the ekarical Commotions were very fcvcrc 
to thofe who held the Wires, the Report of the Ex- 
plofion at the prime Conduddr"was Ihtlci in co^n-' 
parifon of that which is heard’ when the Circuit la. 
Ihort. ’ From whence if Svas conjieflurcd, that the' 
very loud Report, in the Experiment of is 

confined to , a very fijort; Circuit. 


JUl*”'*-' 


■'’"‘I 




A 



t'Ke piiffic Cottdudor. ' . , ‘ , ‘ 

£ Bf The fiik Lines. 

C, The coated l?hiai. ■ 

Its Hook coditounicating Mirith the prime Con- 


JS W-ile from ‘the (jOating of the 

Tfaial to the leff'Hand of' the- Obfervcr, being 
more than a Mile in Length. 

F, The Place of the Obfetver, 


/’"“x, A fuppofed Line, drawn upon the Exploiion 
thixtugh his Body and Arms. 

G G, Another Wire, of the Length of EE, which 
goes from the right Hand of the Obferver to H* 
Hf The jlhort^ iron Rod to make the Explofion. 


ie* Sme 
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Z* Bom further Inquiries into the Nature 
and Properties of Eledricity ; hj William 


Watfon R R, S. 


Head Jan. 21. §L T PRESENTED to the Ro/al So- 
1747-8. . Jl^ Oitohr 2p. la& 4 Paper 

containing fomc Accounts of what had been done 
by fomc Gentlemen of the Society, in order to ex- 
amine, not only to what Diftance the electrical 
Power was perceptible, but alfo to inveliigate, as 
near as might bejL*tbe refpcctke jy^elbcitks erf Elec- 
tricity and ,Soan4^:’ 'is the Sub. 
ject of the prdeiitf Paper, yet, as it relates to^Rhtem 
'thereof different from thofe mention'd in 
the forhaer, I thought proper to feparate them. 

§ II. 1 took notice, in my Sequel to the Expe- 
riments relating to Electricity % of an Obfervation 
of the ingenious Profeffor Bop of Wittetnkerg, ’oiisSu 
‘ that if the electrifying Machine is placed upon 

* Originally-EIectrics, the Man who rubs the Gipbe 

* with his Hands, even under thefe apparently favour- 

* able Circumftances, gives no Sign of being elco- 

* trifed when touched by an uiKxcited Non-electric. 
‘ Btat if another Perfon, ftanding upon the Eloor, 

* does but touch the Globe rnlMotion with the End 


< of one of his Fingers, or any other Non- electric, 
* the Perfon rubbing is inftantly electrifed, and that 
ftroogiy.* This Experiment, almoft a ¥«c 
carried further, by placing wh^- 
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ever Ron-el^ctdc touched the Globe as a Con- 
ductor, ' WltdtKer It' were a Man "or a Guft-barrei, 
upon Originally^Elcctrics. If then, cither ?hc Man 
who rubbed the ‘Globe, or he who onljr held his 
Einger near the Equator thereof, ' were touched by 
any Perfdn fta'nding upon the Floor, a Snapping' from 
either of them, I fay, was perceptible upon that^ 
Touch. - . ... 

§ Hi. . As in.my Sequel I had. aflerted, and by many 
Experiments therein had endeavoured to evince, 
that, contrary to the received Opinion, the Electri- 
city was not derived from Glafs, the Air, or other 
Electrics fer I was defired to confidcr how far 
this. Experiment , did not prove the reverfe of that 
Aflertion i inafrhuch as neither the Man who rubbed 
the Globe, or ,Jhe who touched it with his Finger, 
frqm.rheir being here both fupported by Originaliy- 
Eicctrics,. could receive any Supply from the Floor j 
and yet both of them fhapped upon the Touch of 
a Perfon not fupported by Electrics per fe> Many- 
Experiments had proved that the Electricity was not 
Glad j .$tid therefore it con- 

t?*:* ElwJ, 4)^ fevcral others to whom 
this Gentktnan JDhewed the .Experiment, that .tkc 
Electricity here w$s comraumcated tp the Perfon 
.mbbing from the Air, by means ckh;cr of the iTilf- 
pended Gun-barrel, or of die Man who touched the 
C3'd3e.;.v-_ , ' . ' * .,' 

iVyl wa^ by,no means latisficd With this Coa- 
clulion, its, twing directly contrary to numberlefi 
Tacts. From a careful Conltderation therefore of the 
Experiment itfelf, from comparing its Effects 
tbpifpf feyerai others, and, in general, fromfory^" 

. .•'■JDS 



ing all the.Prbpettfes of Electricity we are hitherto ac- 
quainted with, I. gave the following as my Opinion. 

1. That what we call ^Electricity, is the Effect ,of 
a veryTnbtil and elafticr Fluid, diffuled through- 
out -all Bodies in Contact with the terraqueous 
Globe (thofe Subftances hitheno termed Electrics 
per fe probably excepted), , and every-where, in its 

- natural State of theJat^e Degree ofDenjRty. 

2. That this Fluid manifefts itfclf only, when Bodies 
capable of receivirig more thereof than their na- 
tural iQuantity are- properly difpofed for that Pur* 
pofe 5' and that then, by certain known Operations, 
its Effedfs fliew thcmfelves by attradting and repel-' 
ling light 

of Fire^^ , dire^d; fowiar^s other Bodies, 
ing only their natural Quantity, dr, at Jeaft,' a 
<^htlty iefs than thofc Bodies froin which thefe 
Soappings, ^c. proceed. , , , . 

3* That no Snapping , is obferved .iq bringing any 
two Bodies near eaeh other, in which, the Elec-' 


tricity is of the fame Polity, but only in jthofc 
' Bodies' in which the sDeniity of' this. Fluid is 
unequU. - , ^ ^ . L; ■ ^ I • 

4. Thattbis Snapping is greater or Iefs, in proportion 
tpr .tfrfe/diffejrent Peqlitigs of t^c, Elc^r|city in %>- 


- dies brought near and.py -jyhich Snap- 

ping eardi’of thena bqcpqies of the;Carne Scaqd^d. 

5 . That.'.Glafs» -.and' ;oth§g Bodk% ;wc c^l 
, EleStofs tbe:Propc^y5«qf^^|iUjg thi^ 

Finidr from -one it fo^uothcr,' 

j^ t^ 4rt-a^Qi;iJSat^l/i^cieat>tq,bc <^vious to 
jU Hitb . -I - , • ' 



• on tbuching^-feiin^who riife.thc Globe 

■witb hii Hands ftandirig upon' Wax, without at 
th’e^ fai^c- time fome other *Non-eiectric fuppotted 
Tiy Originally-Electfeof otherwife bping in Con- 
with the ‘Globe, is owing to whatever Part of 
-'this- Manrs hathral -Quantity of Blectricity,. taken 
' frora-'himfelf by the Globe in Motion, being tc- 
ftored -to hiiti again by -the Globe in its Revolu- 

■ tionsj there not being any- Other Non-Jelectric 
near enough to commumeate-the Electricity toj 

■ - and that therefote, ih thfe iSitaation^ ;th§ Elcctri- 

-city of this''Man luffersX'no'^Dimittution of its 
'Dcn/ity. ' . ‘'.f 

f. That the Fact is btherwifcs when every thing dfe 

■ being as before,, dthe?r- a 'Gun-barrel fufptnded 
in hik'Lihcs, 'or a Man;- Ihpported by Wax, or 

--fudh-likfe'i’ iSr-piaced-near^fhe -Globe in Motion j 
becaufc then, whatevef-Pait iof the: Ele<9xicity 
,^bof i:he •'Pci?lbh^%u'bbing'i§‘ taken from him, is com* 
‘^tinicated ' either to' the other ^yfas or ten tike Gmi- 
' barrel^ thefc,, from their Sithatlon, being ihciiirft: 
“ Non-clectrrcsi to which the-Electricityitafecii from 
the Perfon rubbing can be communicatddiij. 

Bl 'Gif ^ miidifHec* 

ftom-'thfe^-TPcrfcm'hfhbWag, is 
giytii’ to* ihftbiher j'by'<Whkfe 
. <ily of Man raae thitoaCinam- 

*;»aiiy y^as, aft'd that of tSfe-teft inbre deiite,n * i ' ' 

sfe^fiat'thb'Eledricity in either » of fhef? Perfons is 
diferenf State ofDenlity ftomiwhat it 
fws^^orTroB^thai-'bfJj^yf-Perfon^^ ftaod. 
ing upon the Earth s this laft bein^fda- aiumiddlc 

Thas not thii 

bing 
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bing the Globe, nor fo denfe as that of him flip- 
ported by Electrics fer fe, and touching the Equa- 
tor of the Globe. 

lo. That therefore the fameEffect,ia Snapping, is ob- 
ferved, upon bringing any Non-eieotnc near either 
of fhefe Perfons, from very different Caufcs ; For it 
is apprehended,' that, by bringing the Non-elednc 
near him, whole Ekdrkity is more rate, this Snap- 
ping reftores to him what he had loft j and, that, 
by bringing it near him, whole Electricity qs 
more 4enfe, it takes of his Surcharge, by whidi 
means their otiginaW^anfcity is ,reff ored to each. * 

^V. This 

allowing any the Electricity of cither bftfadfe 

two. Pieties to be furnifticd by the circumambient 
fatisfactory, not only to the Gentleman 
who propofed it, but to many of the 
excellent Judges of this Matter* to whomT. fffewed 
the Experiment : And this the more fo, as it is to 
be obferved, that if* ntKter the faefore-mention’d Cir- 
cumftanecs, the Perfbn rubbing the Globe was touched 
by him who held his Finger to the Globe, the Snap- 
ping was much greater than if cither of them touched 
a Perfoa ftanding npofi the Floot i as the TXenlify of 
the Electricity between thefe two Perfons; was fo 
much more different than that of either eff / them 
to him on the Floor : Whercias did their Jitedaticity 
ppopeed Srom «ly<i Air,i from th^hr.hemg both elec* 
tthid they ought not to at-alTfrom {Chekrtottch* 


■other s oi^*j-a«femtting they 4id touch each 

%on 
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upon the Touch of a Man (landing upon the Floor? 
the contrary of which invariably happens. 

§ VI. Af this time I am the more particular concern- 
kig the Solution Of this (ingular Appearance, as Mr. 
CoUmfon, a worthy Member, o^t):as Society, has re- 
ceived a Paper concerning Electricity from an ingeni- 
ous Gentleman, Mr. Franklin, a Friend of his in 'Fen- 
fylvania. This Paper, dated i. 1747* I very 

lately perufed, by Favour of our mod worthy Fre- 
Jident, Among other curious Remarks there is a 
like Solution of this Fad 5 for though this Gentle- 
man’s Experiment was made with a Tube infteadof a 
Globe, the DijfFerence is no-ways material. As this Ex- 
periment was made, and the Solution thereof given up- 
on the other Side of the Atlantic Ocean before this 
Gentleman could poffibly be acquainted with ourhav* 
ing obferved the fame Fad here, and as he feems very 
conyerfant in this Part of Natural Philofophy, I take 
the Liberty of laying before you his own Words. 

‘ r. A Perfon (landing on Wax, and rubbing a 

* Tube, and another Perfon on Wax drawing the 

* Firej they; will both of them, provided they do 

*■- hot jftahi fo* at to toaeh ©no-theiher, appear to 
‘ be ekdtiftd to a Perfon ftanding on the , Floor j 
‘ that is^ he will perceive a Spark' on approaching 
‘ each of them with his Knuckle^ v . 

‘ a. But if the Perfons on Wax touch one ino- 
thcF dfiting the exciting of the Tube, neither of 
‘ thtMh will appear to be electrifed. 

‘ 3. If- thcpt'liiBch one another after the exciting 
» the Tube and-^a^ing the Mre as aforefaid, there 
' will be a ftronget Spark b^wcen* them, than wa« 
'.between cither of them and the' Pcrlbn 
' K«or. ‘ 4. 
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* 4* After fucli a ftrong Spark neither of them 
difcover any Electricity. 

* Thcfe Appearances we attempt to account for 
thus: 

Wc fuppofe, as aforefaid, that electrical Fire is 
‘ a common Element, of which every one of 
‘ thefe three Perfons has his equal Share before 

* any Operation is begun with the Tube. 

‘ who ftands upon Wax, and mhs the Tube, 
‘ collects the electrical Fire from himfelf into -the 

* Glafsj and his Communication with the com- 

* nion Stock being cut off by the Wax, his Body 

* is not again immediately fupplied. Bi wh(> 
‘ ftands upon Wax likewife, pamng hfe Knuckle 

* along near the Tube, receives the Fire which 

* was collected by the Glafs from A, and his 

* Communication with the common Stock being 

* ciit off, he retains the additional Quantity xe-- 
' ceived. To C ftanding on the Floor, both ap- 
‘ pear to be electrifed ; For he, having only the 

* middle Quantity of electrical Fire, receives a 

* Spark upon approaching j5, who has an over 
‘ C^antity, but gives one to Ay who has an un- 

* der Quantity. If A and B approach to touch 

* each other, the Spark is ftrongerj bccaufe the 

* Difference between them is greater. After fuch 

* Touch, there is no Spark between either of them 

* and C, becaufe the electrical Fire in all is re- 
‘ daced to the original Equality. If they touch 

* clcCtriling, the Equality is never deftroyed, 

* tfe Jke only circulating. Hence have arifea 

* fome ne:w Terms among us. We {ky^.B (Snd 
‘ Bodies cacgumftaaced) I® electrifed , ppfi- 

\ ' ! tively^ 
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* tively ^ A, negatively j or, rather, B is clectrifcd 

* plusy Ay minus. And we daily in our Expcri- 
« ments electiife plus or fuirnSy as we think pro- 

* per. To plus or minus, no more needs 

* be known than this; that the Parts of the Tube 
‘ or Sphere that are rubbed, do in the Inftant of 
‘ the Friction attract the electrical Fire, and 

* therefore take it from the Thing rubbing. The 
‘ fame Parts immediately, as the Fnction upon 

* them ceafes, are difpofed to give the Fire, they 

* have received, to any body that has Jels. Thus 

* you may circulate it, as Mr. Watfm has fliewn * j 

* you may alfo accumulate or fubftrafi it upon or 

* from any Body, as youconnedi that Body with the 

* Rubber, ox with the Receiver, the Communi- 
cation with the common Stock being cut off/ 

The Solution of this Gentleman,, in relation ter 
this ’Pk^nomemny £o exactly correfponds with that 
which I offer'd very early laft Spring, that I could not 
help communicating it. 

^ VIL In Sedf. 51. and ^2. of my Sequel to]]the elec- 
trical Experioaients,,- which Iprefcnced to the 
Samty, kft Year.xlfpim hot;t]»v»igtC^nfidcr’d thisExr 
penmeatin a View, astd from not then, imar' 
ginii^ the Vcloscity of Eicifiaeity fo gre^ as w« finoc 
have found it, icQO«;hidcdi*tl«t tih? Snapping cibfcrvcd, 
if a Perfon ftandingnpoa the Eloof tpuchi^ the Man 
ftandiag upon W ax, who mriied hie Wheel of th p clcc- 
trkfyiag Maschine placed likewife upofii; Wax, to he 
owingtotheiai««fion of Jthc ufiialvVWlie of,thc' Eka- 
trickyj as that Snappit^ was only conftant, when 

the 


• Sie sy Sequel, 64. 
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the Gmi-haerel fulpended in filk Lines was touched 
by Non-eIc£trics. As frpm divers Experiments I 
had found that Eledricity was not furnifhed by dry 
Air, by many more that it couki not come down 
clean filk Lines; and as, from his ^napping, the 
Jvlan upon the Wax argued the Prefence of Elec- 
tricity, I conceived that 'this could happen np other 
Way, than that the rubbing of the Globe by a Cu- 
fhioa or the Hand of a Man, gave it a Eitnefs to 
take off the Elcftricity, furnilhed by the fufpended 
Gun-barrel from the Non-eledric upon the Floor, 
and lodge it upon the Machine, and upon the Man 
who turned the Wheel thereof. But the Expefi- 
meiit df circulating the eleSrical Fire where the 
Brufh of blue Flame from a blunt Wire properly 
dil|Jofed, esn always be feen to pafs diverging into 
the Machine, though not fo, when brought near 
the Gun-barrel under the moft favourable Circum- 
ftances ; as well as the Experiment bcforc-mcntion’d 
brought to fbew that the Ele-aricity came froni the 
Air, have induced me to change my Opinion ; and: 
inftead of the Courfe of the Electricity being in- 
verted, the Thanomena arofe, ,as far as I am capa- 
ble of judging, from the Man who turned the Wheel 
of the electrifying Machine having leli than his ori- 
ginal Quantity of Electricity, and the Gun-barrel 
ftoxa having more : To thefc add, that the Perfon,. 
who tonehed ^efe while Ending -upon liie Floor, 
^ 4 (^antity difF?iie|j,t ftotp each of thefe, thaj: 
is, ifihtftEal 9uaatity: 

. ‘ " "I Meg 

* S]^ S^il 1 65. 
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§ VIII. I beg Leave to correft allb what I mention’d 
in my Sequel^ p. dp. in relation to my fuggefting, 
that, in the Explofion of the charged Phial through 
the Body of a Man, or other Non-elcdrics, as much 
Electricity as was taken from his Body, was imme- 
diately replaced by the Floor of the Room upon 
which he flood: I having flnee found, that the charged 
Phiai would explode with equal Violence, if the Hook 
of the Wire, which is ufually run through the Cork 
of the Phial, was bent in fuch a manner as to come 
near the Coating of the Phial, without any other Non- 
electric being near, from which fuch Quantity could 
be fupplied. 

§ IX. I take notice of thefe, inafmuch as, notwith- 
ftanding the very great Progrefs that has been made 
in our Improvements in this Part of Natural Philo- 
fophy within thefe’ few' Years, Poftcrity will regard 
us only as In our Noviciate j and therefore it behoves 
us, as often as we can be juflified therein by Expe- 
riment, to correct any Conclufions we may have 
drawn, if others yet more probable prefent them- 
felves. 

§ X. 1 laid down and conftdcr’d largely in my 
Sequel that the Stroke from the Phial, in the Ex- 
periment of Leydmy was not in Proportion to the 
^antity of Matter contained in the Glafs, but was 
increafed by the Quantity of Matter in the Glafs, and 
the Number of Points of noh-elcCtrical Contaft on 
the Outfidc of the Clafs. This Pad; I have purfued 
further, and increafed thereby the cicdrical Expio- 


f S^ep. II, 17, 19, 
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fk>fi to- an aftoiiidiiing Degree. To this End I pro- 
cured three cylindrical Phials blown very thin, about 
feventeen Inches in Height and four in Diameter : 
After thefe were coated within an Inch of their 
Necks with Sheet-Lead, I put into each fifty Pounds- 
of leaden Shot. I chofe this Form for the Glaffes, 
that the Matter therein contained might be expofed- 
under as large a Surface, as could conveniently be ob- 
tained. Thefe Glaffes were-placed near each other in 
a convenient Part of my Room, and did communi- 
cate with each other by means of a fmall iron Rod 
lying upon all their Mouths, and touching Pieces of 
firong Wire ftuck into the Shot contained in them : By 
this Management one oLthefe could nor be eledrifed 
without communicating, with the reft. The leaden-' 
Coatings of thefeGiaffes werealfo connedled together 
by fmall Wires, all which center’d in one tail Wire ; 
fo that, when the Matter contained m thefe three 
Glaffes was replete with Ekflricity, which was done 
by a Wire from the Gun-barrel fattened to the iron 
Rod lying, upon their Mouths, the whole Quantity 
of Eleftricity here accumulated might be difeharged 
at once by touching the Gun- barrel with . an iron 
Rod fattened to the tail Wire. When the Glaffes 
are fufficicntly cledrifed, if the Room is dark, yon 
will fee Btulbes of blue Flame from feveral Parts of 
the cohdufting Wire ; and thefe indicate the proper 
Time of making the Explofion. Thefe Glaffes, from 
the Tbinnefs of their Sides, and- from the Weight 
of their leaden* Shot, arc very liable to burft ; and 
if them happens, to have the ieaft Crack in 

any Pi5irt,.of its Surface, which is under the Lead, 
none 0f ,|:hicin, .can,be eki^rilcdj all the Ek<%kity 
. . . ' .. "palEng 
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pailing off by that Crack- The eleffi-ical Explofiott 
from two or three of thefc GlafTes is not double or 
treble to that from one of them ^ but the Expiofioii 
from three is much louder than that from two, that 
from' two much louder than that from oiie- 

§ XI. The Experiment juft mentioned induced 
ane to imagihe, that the Explofion from thefe Phials 
was owing to the great Quantity of non-cledric 
flatter contained in them : *And whilfl: I was con- 
a(iderin| of fome certain Method of affuring myfclf 
■whether the Fadf were fo. Dr. Bev/s informed me, 
that he had found the ele<Sirical ExpJolion to be as 
great, as when he had accumulated the Elcdricity 
in a half Pint Phial of Water, by the following 
Method. He covered a thin Plate of Glais, of about 
- a Foot fquarc on’both Sides, with Leaf-Silver } this 
he made to adhere to the Glafs with very thin Paftc. 
A Margin of an Inch was left on bcHth Sides; other - 
wif^, upon ckdrifying this Plate, the ElejSlricity 
would be prevented from being accumulated upon 
one of its Surfaces, by being propagated from the 
Silver on one-Side to that of the other. When the 
glafe J^tc was thus prepar'd, if it was placed upon 
a Table in foch a Manner, ihat, whett fully clec- 
trifed hf a Wire or fuch-lifce from the prime Con- 
dudor, a Perfon touched, the under Surface with a 
Finger of one of his Handsj, aid brought owe ■of the 
Fingers of his other near the upp«t Surface thereof, 
«r hear the prime Condudoir, he was fhodked in 
Ixjth hh Arfiffis and acrofi his Brcaft- The -fame Effed 
hapfiea’d]; % when this Plate was eledrificd in the 
before-tticfitfoiill Mliiiner, aPerfon holding it in his 
Hand by the Margin, cad without touching the SU- 

r - - ■ ver, 
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Silver prefented it, even fome time after it had been 
taken from the prime Conduftor, to another Perfon 
who touched the under Surface with his Finger, and 
held it there till he touched the upper Surface with 
a Finger of his other Hand. 

§ XII. This Expennsent was fiifficiently convincing, 
that the Greatnefs of the eledrical Explofion, in my 
former Trials, was, not owing folely to the ‘great - 
Quantity of non-eledric Matter contained in the 
Glafles ; as the Explofion from the glafs Plate fil- 
vered was occafioncd by about fix Grains of Silver, 
upon which the Eiedricity was accumulated 5 more 
ej|)ecially as this Explofion :was equal, if nnt fupe- 
rior, to that frojm.half a Pint of Water contained in 
a thin Glafs as ufual, under the nioft favourable Cir- 
cumftances. 

§XIII. As each of the Surfaces of the glafs Plate 
)«ft mentioned mcafured fixty-four fquare Inches, I 
was defirous of purfuing this Inquiry further i and 
accordingly procured a cylindrical glafs Jar blown 
very thin, of fixteen Inches in Height, and eighteen ' 
Inches in Circumference. This I caufed to be co- 
vered both within and without with Leaf-Silver, to 
within an Inch of its Top. This Glafs with its Mar- 
gin .made very clean (upon which the Succefs of the 
Experiment confiderabiy depends) was fully „elcc- 
trifed by the means of a Eiece of Chain, let do wn 
to the Bottom of the Jar, by a Wire from the prime 
Cqndudorj and the Explofion made by its being 
placed upon a Plate of Metal, to which was Faftcn'd 
' a WiJEe GOMeded to. an iron K.od, and this Rod- was 
\ ^ O brought 
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brought near fotne gi'dcd Leather lying upon the 
prirtiv Conductor. I his Explofion was equal to that 
trom the three Gl.ifc:. betbre-mention’d, containing a 
bundled and fifty Pounds of leaden Shot; though 
here the Weight of the Silver lining the internal 
Surface of the Glafs, upon which the Eledricity was 
accumulated, did nor exceed thirty Grains. So 
much of the internal Surface of this Jar, as was co- 
vered with Silver, amounted, as the Surfaces of 
Cylinders are as their Length multiplied by their 
Periphery, and allowing thirty fix fquare Inches for 
the Bottom, to three hundred and fix fquare Inches. 
If this Explofion was made in a dark Roorn, the 
Corrufcaiions within the Jar, at the Inftant of the 
Explofion, were extremely brilliant. 

When thi^ Jar is fully clcftrifed, if, inffcad of 
making , it explode, you only bring the fhort iron 
Rod, with which the Explofion isufually naade, near 
a Piece of gilded Leather lying upon the prime Con* 
duftor, though not near enough to make the Glafs 
explode at once, you hear the Electricity, accumu- 
lated within the Jar, efcape with a Noife very like 
heated iron Bar quenching in 

WiSi®P»* .sn ft. / ■" • 

§ Xiy, The grew Explofion fmm the Tar befo 
mention'd, when fo little nouhtteCiric Matter' was 
mclnded therein, has- caufed me to be of 0pinion, 
thad the EffeCi of what we call the Experiment of 
» greatly increafed, ifndtprinci|wlly owing, 
hot to the Qpantiiy erf non-ckftrical Mat- 

t€;r containei jyathe Glafs, as tothfe-'Number Points 

of 
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of non-ekftrical Contad * within the Glafs, and 
the Denfity of the Matter conftituting thofe 
Points, provided this Matter be m its own Na- 
tnre a ready Condu£tor of Electricity. For this 
Reafoti it is prefunied, that fo much of the 
Lead contained in the Shot in the beforc-men- 
tion'd Experiment, only concurred to make the 
electrical Explofion, as touched the internal Surface 

of 


* Bodies having the Power of readily conducing EleSricity 
feems to depend very little upon their fpecific Gravity Amply confiy 
dered : Metals, for Inftance, and Wa^^, are in a gre^t Degree ‘ 
Non-eleSrics, and confequeatly coadudt Ele^icUy the beft of 
any Subftances, that have yet fallen under our Notice j whereas the 
Cakes of Metals, though very denfe Bodies, and very greatly more 
fo than Water, prevent in a great Degree the quick Propagation of 
the eledrical Power. So that a Phial coated within and without 
with Cerufe, /. e. the Calx of Lead, and ele<9:nfed,did not, upon the 
Application as ufual of 6ne Hand to the external Surfece thereof, 
and touching, the prime Condu<9:or with die other, occafion any . 
Shock, or make any Explofion more than the Ample Stroke from 
the prime Conduftor. Tlie fame C^fervation holds good with re- 
gard to red Lead, Litharge, and lunar Caqftic or the Calx of Sil- 
ver, none of which fnap, when ele&rifed. For the fame Reafiin, 
Filings of Iron, which are rufty, i. e. have their Surfaces converted 
into a Calxy ire much lefs proper to be put in Glafles to make the 
Experiment of Leyden, than thofe that are not j inafinuch as thefc 
kft caiife a much loader Explofion than the firft. The Maying 
ufe of rufty Filings of Iron was the Occafion of my mentioning 
in my Sequel, § X VI. that the Stroke from thefe was lefii than that 
from Water I the contrary of which I afterwards fo«t^ tr»e, when 
FftingsoflronfiCfitrafty wefe feibftituted. ' 

; , f I . heretofore, fSe. d my Sequel, took notice, how 

the j^fteO: of this Experiment depended upon the Qpatj»ty 
ot htoeleftife CoHtaft upon the Outfide of the Giafs, 

O 2 
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of the Glafs: As a great Part of this Surface was 
without Contact, occafioncd by fuch of the Shot as 
prefented themfdves thereto, touching, from thcic 
fpherical Figure, only in one Point, rherc conic- 
quently remained without Contact comparatively 
great Spaces between each Shot. This Defect was 
obviated by the umverliil Contact of the Silver^ 2indl 
thereby was occafion'd the greater Explofion. 

§ XV. The following Experiment has fomc Re- 
lation to the preceding. If a Phial of warm Water, 
without being coated with Sheet-Lead, or other 
non-electrical Matter, is clectrifed by connecting it 
to the prime Conductorj and a Ring of fmall.Wire, 
in lieu of the ufual Coating, is put round this Phial, 
the Wire being continued of a fufficient Length 
to touch the prime Conductor 5 upon difchargmg 
the Phial, you have a flight Explofion, and a Elalh 
ofEitc leelns it tharlnftant to fill the Glafs. But 
if this Experiment is made in a very dark Room, 
and with great Attention, this Flafh in the Phial 
will not then feem to proceed from the whole Quan- 
tity of Water contained therein ; but, as lar as the 
Suddennefs of the Explofion will permit the Eye to 
foHtJW 'it; will be feen to occupy only the internal 
Surface of the Phial. 

§ XVI. I order’d another glafs Jar as large as pof- 
fible to be blown, fo that the Glafs thereof might 
be very thin ; and after many Attempts of Ihc Glafs- 
makek 1 procured one, the Height of which was 
twenty two Inches, the Periphery forty-one. This 
was covered within and, without, leaving a Margin 

' - of 
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of an Inch at Top, with Leaf-Brafs. As much of 
the internal Surface as was covered amounted to 
ii2p fquare Inches. But the Difiiculiy 1 met with 
in procuring this G afs was fufficiently recompenfed 
by the great Increafe of the Explofion thcreirom, 
when fully electnfed, and difeharged in the fame 
manner as the glafs far before-mention’d. The 
Report was vaftly louder j all the attendant Thano- 
mena greatly exceeded any thing of this kind I was 
before acquainted with. As the Quannty of Metal 
within this Jar did not exceed two Drams, this Ex- 
periment gives further Weight to my Opinion be- 
fore -mention'd § XIV. in relation to the jmannef of 
increafing the Effects of the Experithentof Lejdem 
and from what the T^hammena of that furprifing 
Experiment principally proceed; not from the 
Volume of the prime Conductor, nor from the 
Quantity of non electrical Matter contained in the 
Giafs, but from the Number of Points of non-eiec- 
trical Contact both within and withoutfidc of the 
Glafs, ^nd from the ^ Denfity of the Matter confti- 
tuting thofe Points. 

^XVlL It muft be obferved, that, c at erts paribus , 
the electrical Explofion is greater from hot Water 
included ih Gialfes than from cold ; and from thefe 
glafs Jars warmed than when they are cold. 

, ^ § XVIL 


* Though the Denfity of the Matter conftituting thefe Points 
procoedgfroai their Number in a mathematical Senfe, yet in a ]^- 
pdar one l-itake theil4berty to difianguilh them. 
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< XVIII. The Explofiom from 'f 

Sat ,I ricfe fome Matter, noo-electric m a con- 
fiderabk Degree, and in Comact with the Coatings 
rt' the Phials is brought into Contact, or nearly fo, 
WI h fuch ^ communicate with the 

SatStSned in the Phials "es. 
indeed che Circuit can be 

from the large Glafies is prodigious; the who e 
Quantity of Elcaricity therein accumulated, or nearly 
S d-fcharsed Want. But the Faft .s 
othcVwiI, ifthc etauitis not complccd, and the 
Sriod in the Mouth of one of th'fe Phials . 

touched by a Non-eleatic pS 

Tnftancei not in Contaft with the tail Wire, ro 

then there will be no Explofion, no Shock; 

Perfon approaching his Finger near the iron 

will fee a SuccelTion of fmall Sparks, 

red than that large onefecn, when the Phials ex 

plode at once i and the Perfon 

Lent, will feel a very pungent Pain, 

ro that Finger which (touches the 

SucccflTion of Sparks continues, until the Eleancity 

accumulated in the Phials is near^ exhaufted. So th t 

the Explofion from any given Quantity of Elc|ri- 

city, accumulated as before-mention d, » , 

or lefsia ptop®«loa to the Time, expended inmake- 

ing that Explofion : ^ manner as a given Q, 
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tity of grained Gunpowder rammed hard in a Pifto!, 
is almoift inftantaneoufly fired, and that with a great 
Report,- when the fame Quantity of Gunpowder 
rubbed fine, and rammed hard, takes a confiderablc 
Time in burning as a Squib, and makes no Explo- 
fion. 

§ XIX. The Caufes why the charged Phial will 
not explode quick, without the Electricity therein 
deferibing a Circuit through Subftances non elcCtric 
in a great Degree, may be very difficult to be afi 
figned. It is fufficient for us in the prefent Inquiry 
to be aflured of its being a certain, an invariable 
Law : And in order to prove, that the Ek&idty, 
upon the Explbfioa, paffes with its whole Force 
through the' "Circuit of Non-eieCtrics, contrary to 
what- has been fuggefted, I made the following Ex- 
periment. 

f XX. I procured two fmall fquare iron Bars, of 
about fourteen Inches long : An Inch at- each End 
of thefe I caufed to be bent at right Angles. Tfacfe 
iron Bars were fupported in fuch mariner (by Sub- 
ftances whether originally clcClric, or not, was no- 
ways material) that each of • their Ends came 
within about two Tenths of an Inch of fomc 
warm Spirit of Wine, or Efience of Lemons in, 
four Spoons placed upon -a Table. I then fufpended 
a Common coated Phial filled with Filings of Iron to 
the Gun-barrel, the tail Wire of which r^ched to 
a Table at a few Feet Diftance,, arid was placed 
undet a brafe Weight which fupporfed the Handle 
of of the ^>oons : Over this Spoon, at the 

Dtftana: ^ mdnticiri^tl, I placed one- of the fquatn. 

iroa 
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iron Bars, and at its other End was placed anodier 
Spoon : This fecond Spoon touched the Handle of tnc 
third, which was placed under ojic End of the other 
fquare Bar, whole other End cane near to the Spirn in 
the fourth Spoon, the Handle of which lay upon a 
Weight; and under this w^as placed a Wire conneded to 
theOiottironRod, with which the Explofion was made, 
when the coated Phial was charged. When the Phial 
was well charged, if the Spirit of Wine fent forth 
Vapours, and the' Iquarc iron Bars were at a proper 
Diftance from it; upon making the Explofion at the 
Gun-barrel the Electricity fnapped between the Spi- 
rit and the iron Bars, and the Spirit was fet on Fire 
at the fame Inftant in all the Spoons. It fometimes 
happened, that fome of them only were fired. If 
the iron Bars were too near the Spirit, it was not 
fired, though the Circuit was completed becaufe 
then no eiedrical Flame fnapped between the Rods 
and Spirits that Effect happening only, when' the 
Parts of the Non-electrics deferibing the Circuit' 
are not in immediate Contact ; on the other hand, 
if the Space left between the Bars and Spirit was 
too great, the Circuit could not be completed, and 
there would be no Explofion. 

§ XXI. This Experiment will feem more fur- 
prifing in the following manner. When Appa- 
ratus is difpofed of as before, the tail Wire from 
the coated Phial, before it reaches to the Table, is 
fatten’d to an iron Rod ftanding in a Pail of Water: 
Another iron Rod is Iikewife placed in the fame 
Pail of Water, and a Wire from this laft reaches 
under the Weight, which fupports the firft of the 

before- 
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bcfore-mentiori’d Spoons. From beneath the Weight 
which fuppprts the Handle of the fourth Spoon, a 
Wire reaches to an iron Rod ftanding in a fccond 
Pail of Water, in which is placed alfo another iron 
Rod, to which is fattened another Wire connected 
with the Ihort iron Rod, which is employed to 
make the Explofion. When, with this Difpoficion 
of the jipparatuSi the charged Phial is caufed 
to explode, the Spirit or EfFence of Lemons in 
fome or all of the Spoons is fet on Firej to 
accomplilh which, the Electricity mutt neceffarily 
pafs through one of the Pails of Water, andpoliibly 
through both. But here it muft be underftood, that 
the Pails of Watet ftand upon a dry wooden Floof j 
for if they ftand upon one that is wet, or upon the 
Ground, the Circuit will be, for Reafons frequently 
mention'd in the Courfe of thefe Inquiries, com- 
pleted between the two Pails, where the non-clectric 
Matter is continuous, and be prevented from pall- 
ing by the Spoons where it is not foj and this will 
defeat the Succcls of the Experiment. The Num^ 
ber of Spoons in the Manner before-mention'd, ahd 
their Diftance from each other, may be varied as far 
as is thought neceffary. The Circuit may likewife 
be direded through any Number of Men, provided 
that each of them holds in one of his Hands a . Spoon- 
ful of warm Spirit, and brings one of the Fingers 
of his other Hand at the proper Diftance to the Spi- 
rit held in the Hand of the Perfon next him: By 
thefe means the Explolion of the charged Phial will 
icE on Fire the Spirit in feveral of the Spoons at 

P the 
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the fame time, provided the Perfoiis employ’d hold 
their Hands ftiffickntly fteady. 

§ XXII. This Experiment exhibits new and un. 
expeded '^husmmem: In all the Experiments to kin- 
dle inflammable Subftances by Eledricity hitherto 
attempted both here and abroad, either the Spirit 
or the Non-eledric, wherewith it was intended to 
be fet on Fire, were placed upon Originally-Eledrics. 
But here, on the contraty, although both one and 
the other are placed upo'n Non-eledrics, ' we fee the 
fame Effed produced. Nor is the eledrical Power 
leflen’ed, by exciting feveral diflerent Quantities of 
Flame i in doing which, it pafles fo quick as to pre- 
vent the Poffibility, in feveral Spoonfuls of Spirit, 
fired by the lame Operation; of determining which 
of them was on Firefirft: And though wc know 
from its Effeds, that the Eledricity goes through 
the 'whole Circuit of Non-cledrics with its whole 
Vigour, its Progrefs is,fo quick as not to aflfed, by 
by attrading or otherwife, light Subftances difpofed 
very near the Non-eledrics, through which it muft 
neceffarily pafs, 

- § XXIIL I would here recommend to thofe Gen- 
tlemen of the Soeiety, who laft Summer mea- 

fured the re{|>ective Velocities of Electricity and 
Sound, a Procefs of this fort to be executed at a 
proper Time 5 whereby they would be able to a 
very great Nicety to afeertain the abfolute Velocity 
of 'Electridty. For it may be contrived, that a Man 
may be placed in the fame Room with the clearifying 
Machine, taking hold of a Wire in each of his Hands : 

Thefe 
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Thefe Wires may be To managed, that by means of 
the electrical Circuit, the Man holding them may 
be made fenfible of the electrical Commotion, even 
under the Eye of an Obferver at the Machine j 
thoq^ before the Electricity can arrive at the Per- 
fon holding the Wires, it. will be obliged to pafs 
through whatever large Space fliall be thought con- 
venient for the Obfervation. The Time then ipent 
tween theExplofion of the charged Phial, and the 
Perfon holding the Wires feeling the electrical Com- 
motion, Will give the abfolute Velocity of Eiectri- 
eity to great Exactnefs *. 

XXIV. As my Inqpities upon thp s.^hjn^ o/,Elcc- 
tricity have always, tended as much as pdffible to rite 
Analyfis thereof,! have often obferv.ed, that if, when 
the electrifying Machii^e ftands upon the Floor, the 
Globes thereof are rubbed with their Cufhions, pr 
with Hands cover’d with Oxiginally-Elcctrics of a 
fusheient ThieJenefs, and perfectly dry, no Electri- 
city will be perceptible upon the Touch pf a Gtm- 
barrel fufpended in Elk Lines, and touching , the 
Globe in Motion, or upon the Touch of any other 
Subftances fupported by Electrics } or, in other 
Words, there will be no Accumulation of Electrieity. 
The only Originally -Electrics fit for this Experime^ 
(as all unctuous Subftances, as Wax, Repri, 
juch-like, though Electrics fe, by fiickii^ to the 
Outfide of the Glgfs render it unfit .to excite Elep- 

treiry 


* T^ ias beeit fince put in Executioa. Stf eitwpt SSr 
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tricky from other Bodies) are to be obtained from 
the Animal Kingdom : And of thcfe only fuch as 
do not partake, from their Manufacture or other- 
wife, of any non-electric Subftances. Thofe of this 
fort, which I have tried, and always with the fame 
Succcls, when perfectly dry, have been Silk (woven 
or not). Velvet, Hair- Cloth, Woollen-Cloth, and 
the dry Skins of Rabbits dreffed in their Fur ; and 
the Event has been the fame, whether thefe Sub- 
ftances have been rubbed under a greater or a Ids 
Degree of Friction : And fcarce any Electricity has 
been perceptible, when thofe Parts of thefe Sub- 
ftances, which immediately are in ContaCt with the 
Globes, have been rubbed over with dry Chalk, a 
non-ele^ric Subftance. But the Succds is different, 
when thefe orlginaliy-cleiftric Subftances have lain 
in damp- Places, or have been held over the Steam 
of warm Water j bccaufe then the Water imbibed 
by thefe Subftances ferves as a Canal of Communi- 
cation to the Electricity between the Hands or Cu- 
fhions and the Globes in the fame manner, as the 
Air, replete with Vapours in damp Weather, pre- 
vents the Accumulation of Electricity in any con- 
iiderablc Degree, by conduCtii^ it as faft as excited to 
the neareft Non-eleftrics. On the contrary, moft 
Subftances of the Vegetable Kingdom, Whofc Form 
makes thcin fit for this Treatment, though made as 
dry as poffible, furnifh Electricity, though in dif* 
ierent C^antitics. I have tried Hemp, Linen-Cloth 
of various )OndS;, JPaper both of Linen and Hemp, 
Cotton in tjte Wool, Fuftian, Cotton-Velvet, 

and 



[ ”7 3 

and many others of this Clafs. I have covered at 
one time the Cufhion, with which I rubbed a Globe, 
with eight Lamina of Sheet-Lead, and have ex- 
cited Electricity from that Metal; And however 
improper a Deal-Board may feem for the Purpofc 
of rubbing a Globe, I have more than once ac- 
cumulated Eledricity from that, though its Sub- 
fiance has the Appearance of being much lefs fit 
than every one of the Originally-Eledrics I men- 
tion’d before. ' 

§ XXV. To the Doftrine here laid down it may 
be objefted, that Leather is an anihial Subftance, 
which, though pcrfeaiy dry, excites Elcaricity the 
ftrongeft of all the Subftances hitherto difebver'd s 
that -dry Leather ought to be confider’d as an Origi- 
mliy-Elearic ; and' therefore, according to the Rule 
before-mention’d, Ibould not furmfti, from rubbing 
the Globe therewith, any Eledlricity at all. To this I 
anfwer,that though the dry Skins of Animals arc Elec- 
trics ^er ye, dry Leather is far from being fo; and this 
is owing to the vaft Quantities of reftringent vegetable 
Subftances imbibed by the Skins throughout their 
whole Contexture in the Operation of Tanning in 
fome Species of Leather, and of faline Subftances, 
fuch as Alum,* in others } both which Subftances are 
non-clearic, and of thefc Leather very confidera- 
bly partakes : Eor. by thefe the Hides and Skins of 
Animals (and any Mufcle of their Bodies’ is liable 
to the fame Treatment), which otherwife are as pu- 
trefeent as any Part of their Bodies foever, arc made 
to Jaft through many Ages, and be fubfervient to 

* many 
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many valuable Purpofes of Life. Thp fame Con- 
clufion mirffc be drawn concerning Hats, which, tho’ 
made of the Hair of Animals, furnifh Eiedricity, 
though but in a fmall Degree : And this is occafion'd 
by the mucilaginous and gummy Subftances made 
ufe of by the Hatmakers, to give their Manufacture 
a fuitable Stiflfnefs. 

§ XXVI. From wltat I have advanced § XI. XIL 
XIII. XIV. XV. XVII. it may pofli.bly be conjectur’d, 
that the eleCtrical Effluvia occupy only the Surfaces 
of Bodies eleCtrifed ; as we there found, that a very 
fmall Quantity of Matter, diftributed qnder a very 
large Surface, would occafion a greater Accumula- 
tion of Electricity, than a very much more confi- 
derable Quantity of Matter under a lels. But that 
the Eiefincity occupies the whole Mafles of Bodies 
■eleOfifcd, and pafles through t-heir conftituent Parts, 
as clearly demonftrated by the following Experi- 
ments. 

§ XXVII. When I firft engaged in thefe Inqui- 
ries, to affure myfelf of this faCi, I enveloped an 
iron Rod about three Feet in Length with a Mix- 
ture of Wax and Relin, leaving free from this Mix- 
ture only one Inch at each End. This Iron .was 
warnxed, when thus fitted, char the whole -of its 
Suiface, where it was intended, might be covered. 
This Rod, when elc^Irifed at .one of its Ends, fnap- 
ped &s ‘ftiiongly at the other, as though it was with- 
out the Wax and Refin. This could not have hap- 
pened from the Ele^iricity’s paffing along the Sur- 
face of the iron Rod, became there it was prevented 
• ' by 
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by the Otig'mally-Elecirics, and confeqiiently muft of 
Neceffity pafs through it. 

§ XXyUI. A Phial of Water, in the Experiment 
of Ley4en can be eiedrife^, and may be caufed to 
explode, though the Wire, touching the Water in 
the Phial in making that Experiment, be run through 
a wax Stopple, exactly fitted to the Mouth of the 
Phial. 

§ XXIX. I caufed a glafi Tube, open' at each End, 
and about two Feet and a half long, to be capped 
with Brafs cemented to the Ends o’f the Tube. In 
the Centre of each of thefe Caps was faftened a 
flender brafs Rod 5 and thefe were difpofed fo in 
the Tube as to comp within half an Inch of each 
other. When the Tube was properly fufpended in 
filk , Lines with one of its Extremities near a glafs 
Globe in Motion, the brafs Work at both Ends 
fnapped equally ftrong. As the Elcdricity could not 
pafs along the Surface of this Tube warmed and 
wiped clean, this Effed could not have happened, 
unlefs the Eledricity pervaded the Snbftance of the 
brafs Caps. Upon touching the Brafi at the End of 
the Tube moft remote from the cledrifying Ma- 
chine, the Snaps from one of the brafs Rods within 
the Tube to the other were feen to correfpond 
with the Snaps without. More Experiments of this 
kind might be added, but thefe, I prefume, ate fef- 
ficient to flicw, that the Eledricity occupies the 
whole Maffes of non-eledric Bodies eledrifed. That 
the Eledricity paffes through Originally-Eledrics to a 
certain Thicknefs 1 took notice of in a Paper I did 
myfelf the Honour to communicate in February 


1 74^5. 
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§ XXX. I fliall forbear at prefent to, lay before 
yoa a Series of Experiments in njacuoi from the 
Comparifon of which, with the Experiments ‘in open 
•Air it appears, that our Atmofphere, when dry, is 
the Agent, whereby, with the AlHftance of other 
Eleftrics per fe^ we are enabled to accumulate Elec- 
tricity in and upon Non eledrics ; that is, to commu- 
nicate to them a greater Quantity of Electricity than 
they naturally have *, From hence alfo we fliall fee, 
that, upon the Removal of the Air, the Electricity 
pervades the Vacuum to a confiderable Diftance, 
and manifcfts its Effects upon any Non electrics, 
which terminate that And by thefc Means 
that originally-clcctric Bodies, even in their moft per- 
fect State, put on the Appearance of Non electrics, 
by becoming the Conductors of Electricity. Bur thefc 
Matters may poffibiy be the Subject of a future Com- 
munication. ■ ’ 



[ I2I ] 

IV. A Letter from Mr. Francis Drake, Sur- 
geon^ F. R. S. to Martin Folkes Efq'^ Pre- 
sident of the Royal Society, &’c. concernwg 
the Bones of a Fcetus being difcharged thro 
an Ulcer near the Navel. ' 

Worthy Sir^ Torky June ^ z. 

leead Jan. zS.T TAVING 3 Call -from- fiencc into 
1747. lately, to fee a Patient, 

the Apothecary who attciidecl on him fnfbrmed me, 
aniongft other things, of an exttaoniJmary Cafe, 
which had happened in that Ncighbonrhood, a very 
few Years ago. I have fince been informed, on In- 
quiry, that It has not as 5:et been reprefented to tltc 
Royal Society i and therefore I hope you will do 
me the Honour to lay this Account of the Cafe 
before them. 

Jane^ the Wife of '^ames Btirman, Labourer, at 
Scawby near Brigg in Lincolnpire, was about 29 
Years of Age when fhe married. About two Years 
after, when Ihe had had a Child at full Time, fhe 
conceived again, and went regularly on for four 
Months. She then got a Fall, and about three Weeks 
after felt a Load in her Belly, which continued, on the 
right Side of the fame, for between two and three 
Years. The Woman then grew very big with another 
Child, which preffed fo much upon the Lump as to 
give her ^eat Uneafinefs. However, Ihe went on 
to her Time with her double Burden? and, three 
Years and a- Charter after the accidental Fall, fhe 

Q. was 
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was deliver’d of a live Child at full Growtli ; From 
which Time Ihe grew worfe and worfe, with vio- 
lent Pain about the Navel, and an inflarhed Tumour 
appeared near that Part, Upon Application to a 
neighbouring Surgeon, Fomentations were ufed, 
which produced a Suppuration at a fmall Breach 
near the Navel. The Surgeon did not know what 
to make of this Swelling, and therefore did not 
venture to enlarge the Orifices but it continued dif- 
charging a fetid puruleixt Matter for three or four 
Months longer. 

About a Year, or more, after her lafl: Delivery, 
the Woman was fuddenly feized in the Night- 
time, and a hardifti Mafs of Flefh, fecmingly about 
eight Inches long, was , difeharged thro’ the old 
Opening in her Belly. The Lump was rather 
thicker .'than, ah ordinary Man’s Wrift, and which, 
being opened, contained all the Bones of a Fostas^ 
of about four Months Growth. 

At this time the Woman was much emaciated, occa- 
fioned by the large Difcharge of Fus from the Wound 5 
and, what was much mote extraordinary, whatever 
file eat or drank came half-digefted thro’ the Open- 
ing. White Bread, or better Diet, came thro’ in 
that Manners but coarfe Rye-Bread, or fuch-like, 
was not digefted at all. For which Rcafon, the 
poor Woman muft have inevitably periflied, had 
Ihe not been fupported by a charitable Gentleman’s 
Family in the Village, with Diet fit for her mifera- 
ble Circumftances. 

She continued to difcharge her Excrement in this 
Manner for fix Months, and then that Symptom left 
her 5 after which the Ulcer was kept open other fix 
2 Months, 
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Months, when it dried up of itfelf naturally, with' 
a very firm but fmall Cicagrix. 

I had the Curiofity ro fee this Woman, and Mr. 
Charlefworth, Surgeon and Apothecary at Brigg, 
fent for her. She appeared hale, ftroiig, and in 
full Health. I had the above Account of her Cafe 
from her own Mouth, arcefted by the Surgeon who 
attended her. I faw the Bones of the Fxtus in 
Mr. Charlefworth’s Pofleflion, perfeflly white, and, 

I believe, not one wanting. The Woman further 
told me, that, nine Months after the Wound was 
healed, Ihe was deliver’d of another live Child, at 
full Time, but with great-Difficulty. The whole 
Time that the Bones of the Fcetm may be fiippofed 
to have lain in the Woman’s Belly was about four 
Years and a half. 

Thus, Sir, I have drawn up the Account as well 
as I can, but very inaccurately. I have ■ purpofely 
omitted Terms of Art, in order to make myfelf 
better underftood by thofe who arc not Surgeons 
or Anatomifts. There are fevcral Particulars in the 
Account, which I cannot reconcile to any natural 
Lavrs that I am acquainted with : However, as the 
Truth of the Whole is inconteftable, it fhews moft 
evidently' what wonderful Things Nature can do, 
with proper Affiftance. 

I am. Sir, with my beft Refpedls to the Ccntle- 
men of the Society^ 

Tour moft obliged^ md 

moft obedient humble Servant, 

■ ■ : . Fiancis. Drake. 

V. 
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V. An Account of the Giants Caufeway in 
Ireland, in a Letter to the Prefident from 
the Rev. Richard Pococke, LL.D, Arch-' 
deacon of Dublin, and F.R.S. 

Dublin, 5 yan. 1747-8. 

Read Jan. 28 ’■'N' my laft Paffagc over to this King- 

J747- dom, I faw that very remarkable 

Cnriolity, commonly called the Giants Caufeway:§ 
The Sea-ClifFs are very high thereabouts, and what 
is called the Caufeway is a low Head, extending 
from the Foot of the Cliffs into the Sea like a Mole. 
This Head does not appear at firft fo grand as it is 
reprefented in the Views engraved of it; but when 
one comes to walk upon it, and confider it more 
attentively, it appears to be a ftupendous Produftion 
of Nature, The Head ends-in two Points: I niea- 
fured the more Weftern to the Diftance of jdo 
Feet from the Cliff, and it appeared to me to ex- 
tend about 60 Feet further j but this Part I could 
not meafure, by realbn that the Sea was then high; 
and I was told, that at low Tides it might be feen 
about 60 Feet yet farther upon a Defcent lofing it- 
felf in the Sea. I alfo meafur’d the more Eaftern 
Point 540 Feet from the Cliff, and faw about as 
much more of it as of the other, when it winds 
about to the Faff ward, and is alfo loft in the Water. 
One may walk upon this Head on the Tops of the 
Pillars to the Edge of the Water. Thefe Pillars 
are of all angular Shapes from three Sides to eight. 
The Eaftern Point, towards that End where it joins 
the Rocks, terminates it fclf for fomc Way in a 

perpendicular 

§ This Caufeway is before taken notice of in N®. 199, 212, 235, 
and 341 of thefe 
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perpendicular Cliflf, formed by the upright Sides of 
the Pillars, fome of which I meafured, and found 
to be 3 3 Feet and 4 Inches in Height. They fay 
there are in ail 74, different Sorts of Figures among 
them. Each Pillar confifts of feveral Joints or 
Stones lying one upon another, from 6 Inches to 
about a Foot in Thrcknefs : Some of thefe Joints are 
in the middle fo convex, as for thofe Prominences 
to be nearly Quarters of Spheres, round each of 
which is a Ledge, upon which rhe Stones above 
them have refted, every Stone being concave on the 
under Side, and fitting in the exacted: manner upon 
that which lies next below it. The Pillars are 
from one to two Feet in Diameter, and confift moft 
commojnly of about 40 Joints, moft of which fepaj- 
rate very eafilyy tho’ fome others, which are more 
ftrongly indented into each other, cohere ftrongly 
enough to bear the being taken away in Pairs. 

But the Caufeway is not I think the moft fingular 
Part of this extraordinary Curiofity 5 the Appearance of 
the Cliffs themfelves being yet tome more furptifingi; 
thefe and their feveral Strata I examined from the 
Rocks on the other Side of a little Bay, about half 
a Mile to the Eaft of the Caufeway. I thence ob- 
ferved, that there runs all the Way a Stratum from 
the Bottom of black Stone, to the Height, as well as 
I could conjecture, of about 60 Feet, divided per- 
pendicularly at unequal Diftanees by Stripes of a red- 
difh Stone, looking like Cement, and about 4 or 5 
Inches in Thicknefs. Upon this there is another 
Stratum of the fame black Stone divided from it 
by a Stratum f Inches thick of the red. Over this 
another Stratum of Stone ten Feet thick divided' 
in the fame manner 5 then a Stratum of the red 
Stone twenty Feet deep i and above that a Stratum 
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of upright Pillars. Above thefe Pillars lies another 
Stratum of black Stone 20 Feet high ; and above 
this is again another Stratum of upright Pillars riling 
in feme Places to the Top of the Cliffs, in others not 
fo high, and in others again above it, where they are 
called the Chimneys. 

This Face of the Cliffs reaches for two computed 
Miles Baft from the Caufeway, that is about 3 mca- 
fured Engh^ Miles, to the Houfe of Mr. John 
Stewart two Miles Weft of Balintoy. The upper 
Pillars feera to end over the Caufeway, and, if I 
miftake not, become Ihorter and fhorter as one goes 
from it, lying between two Binds of Stone like 
Seams of Coal, and like thofe little Pillars found 
in ‘Derhy^ire §. 

Thefe Binds probably meet together all round, and 
inclofe this extraordinary Work of Nature; andiffo, 
the Pillars muft be very ftiort towards the Extremities. 

I was led to this Conjecture by the following 
Obfervations : The lower Stratum of Pillars is that 
which goes by a Defcent into the Sea, and which 
makes what is called the Giants Caufeway j and 
where this Defcent approaches the Sea, it leems pro- 
bable that the Pillars become {hotter and fhorter, fo 
as to end not much further oft'. Now the upper 
Bind of this Stratum may have been of fo folt a 
Nature, as by degrees, in Procefs of lime, to have 
been walhed away by the Sea. And in the Cliff 
over the Caufeway I faw feveral Pillars lying along 
in a rude manner almoft horizontally, which feemed 
to me to be fome of the Pillars of the upper Str^‘ 
turn fallen down by the giving way of the Bind 

which. 

§ The Dodor here refers to a Paper of Mr. Emmml Da com- 

moiucsted Z4t 1747. bat ziot yet printed. 
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which was under them, and over the lower ones 
that compofe the Caufeway. And here moft pro- 
bably the upper Pillars ended, as they arc feen no 
farther in the Cliff. I faw the Tops of Pillars even 
with the Shore, both on the the Eaft and Weft Sides of 
the Caufeway, and fome much lower than the Caufe- 
way irfeif ; and it is probable that thefe are much 
fhorter than thofe of the Caufeway, which I meafiired 
above thirty Feet higher than the Tops of them. 

When I was upon the Caufeway, I faw in the 
Cliff, to the South-eaft, what they call the Organs, 
about a Quarter of a Mile oft^ and a third Part of 
the Way up the Cliff. They appeared fhaall, and 
fomewhat like a black Stalaiiites : They were not 
commonly known to be fuch Pillars as the others ; 
but they are fo, and belong to the lower Stratum, 
When with great Difficulty I climbed up the fteep 
Hill to them, I found they were hexagonal, and 
laiger Pillars than moft of the others, being about 
a Feet in Diameter j and I meafured y Sides of one 
of them, which were of 13, ly, 12, 21, and i& 
Inches refpedively. The Joints I could come at 
were about 9 Inches thick, and each Pillar, as well 
as I could count, confifted of between 4,0 or yo 
of them : Thefe Joynts are almoft flat and plain, the 
Convexities on their upper Faces being lb fmail as. 
to be fcarce difcernible. I enquired whether any 
of thefe Pillars were found in the Quarries within 
Land, and the People there told me they were not 5 
bat Rnct I left the Place, I have been affured by 
others, that there are fome found two or three Miles 
from ffie Shore. I am, with the greateft Regard, Sir, 

Tffur mofi obedient humble Servant ^ 

Richard Pococke. 

VI. 
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VI. A Letter from Maurice Johnfon Efq\ 
Prefident of the Gentlemens Society at 
Spalding, to James Jurin /). Fellow of 
Royal College (^Phyficians, London, 
and F R. Se concerning a Metalline Ther- 
mometer, in the Mufeum of that Society. 

SIR , Spalding, Jan. i6. 1747-8. 

Eead Jan. A SI know it muft givc you PJeafure, 
XjL being by you (as I defire it may 
be at their next Meeting) communicated to the 
Royal Society, may be of fome Credit to the Me- 
mory of the Inventor the late Mr. Samuel Fr other- 
ingham, a Grassier at Holbeach in Eilloe Holland, 
Lmcolnjhire, and of fome Profit to the Maker, give 
me Leave to acquaint you, that he (Mr. John Ingram, 
of this Place, Watch-maker and White-Smith, whofc 
Father, originally a Black-Smith at Cowbitt, and 
Inventor of the Machine for cutting Watch- Wheels, 
was alfo a moft accurate Artificer) having made, 
and, at my Inftance fome time fince, fixed up in our 
Mafaum, a Metal Thermometer, which we, on Ex- 
perience and Obfervation, found to anfwcr and go 
truly, Ipropofed to the Company, at out laft Meet 
ing in December, that our Society ihould purchafe it 
him, I fend you. Sir, his Defeription thereof, as 
enter’d from bis Mouth in out Minutes, which I 
truft may be agreeable to you, and the worthy 
Members of that Illuftrious Body, for which wc 
here have the higheft Honour; And though Mr. 

Beridge 
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Beridge (fome time a Watch-maker at Bojian) under 
the fame Inventor’s Dirediori, made and carried up 
to Town a Machine fomewhat of this fort, which 
feveral of your Members may have feen, yet I truft 
this Account may not be unacceptable. I am 

To&r m$fi affeBimate humble Servant^ , 

■ M, Johnfoil. 


4^eptrt$tm of the 


fs ajmpofed of an upright Staff or Bar of 
the beft Iron, four Feet long, and an Inch and 
a Quarter btoad, having a poliflfd Bar of the 
l^e Length and Widthferew’d to ihlStefore 
four Steel Screws, and feeing alfo 
Steel, and thereon a.Lcvcr (e) mpving upon a Stud" 
of Steel, which communicates with another lefs 
Lever (d) (alfo upon a Stud) having a Chain {e) at 
the End of it, which laps round znjixis (/■), whereto 


the Index is fixed, which fhews the De gr ees marked 
on a femicircular Arch (g ) : Under thTdtHnJcrew- 
Hcads there are fmall Slits in the Bar (except 
the lowermoft which is fixed) which admit of its 
whereby it protrudes and operates on the 


exj 


firfttiiieStion’d Lever, which bei^^ raifed moves the 
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Degrec tsf Wafmth of the Weather marked oh the 
femidreutar Arch. At {h) is a Screw thro’ two 
Smds, to draw the great Lever backwards and for- 
wards, as Occafion may be; (0) is a Counter- balance 
to the fmall Lever to draw the Hand back when 
the Brafs Bar ihrinks. See the Figure prefixed in 
the Tab. 


In the Be^nning of the Year 173$. I invented, and caufed to be 
conftru£ted, a Thermometer ,on the fame Principles as this : I 
found that a Rod of Brals 3 Feet long was fenfibly afFedted by the 
Chahges of Heat of the Weather, having one expofed in my Gar- 
den during the hard JFroft of the. Winter 1739 and 40. And 'my 
Inftrument w& very fenfible with either a Brafs- Rod or- an Iron 
Rod, when the Bottom of it was placed in a Sand-Heat for chemi- 
cal Ufo i Wt I fhall refer the Reader to the Appendix to the pre- 
67*! mthisrnn Ihaare |hienj a full peferiptfen i»f 
mjr ^vmion>and^he Realo^ wlyr I i^^blifli it jbefore 5 tho* 

I have (hewn the Iifeu'naeht ’to Scores of PedpK ever fince Afey 
1735. and lent a Hefcription and Draught of it to M. Super- 

inmndant of the Rnyal Phyfich Garden at .Paris in the YVXP 1744 * 
in order for bis laying it before the Royal Academy of Sciences at 
Parisf from which fbad feme time before received a Dipjoma ^pon. 
having the Honour, of being appointed, one of their Correffondhtg 

" X i. C„ Mortimer. 


. j, Si jd ‘i\ I ' t. ' 

- ' • , y j\)' 'i\ -h: 

u I s* fir Fela:^ 14* ’i^ead |an» 7 and 14. P'. %•}. 
in the Column exprelfing the Nutation, 

1729. Sept. 8. for —-6.9 6.4 

5 - 1730, 5ept» 8., for —3.4 read r*" 
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I. An Abjiract of the remarkable Cafe and 
Cure of a Woman, from whofn a Foetus 
was extraSied, that had been lodged thirteen 
Years in one of the Fallopian Tubes; fent 
from Riga by Dr. James Mounfey, Fhy^ 
fcian to the Ab'ny of the Czarina, together 
with the Bones of tl^ faid Foetus, as a Pre~ 
fent to theJSjyy^ Society ^‘London, and 
delivered accordingly in his Name, by 
Henry Baker, . , ; 


Tbff Qrigiml 
ft a Mefting^ 

Feb. 

4. 1747-8. 


T 


HE Particula» of this extra- 
ordinary Cafe are fet forth 
at large in ^Dr. Mounfey s 
Paper, the Sufaftance where- 


of is as follows : 


A Soldier’s Wife, of Abo in Fmlandt of a rnid,- 
dling Stature, and who had been the Mother of two 
Children, being pregnant a third time in the Year 
1730. was afili^ed With violent Pains and Twitting 
in the Bowels, fwOoning Fits, Vomitings, and great 
Diford ers in her Back and lower Belly. Thefe 
Symptoms, and Complaints of feveral oAcr kinds, 
corulhhied to make her unfialy,,till fhe found her 
>C; , ' t. I, *■ . ' Burden 


* ih dw Swtdifi L^igai^^ ia,’ 
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Burden, iacteafe, which fell from Side to Side aS' 
fhe changed the Pofture of her Body, and could be 
prefled by her Hand from one Place to another, but 
rather chofe to remain on the right Side, 

After Quickening her Health became better, fhe 
grew bigger belly'd than ordinary, and was fuppofed to 
carry Twins. About the time her Dcliv^ery was ex- 
‘pefted, fhe was takba ill with violent Pains by Fits 
acrofs her lower Belly | but had none in her Back, nor 
any Forcings downwards a and next Day tljcfe Pains 
went off, which made her fuppofe fhe had mif- 
reckon'd. But after this her Breafts fwcird, and gave 
Milk in Plenty } and her Menfes came on, attended 
with more violent Pains than fhe had had before j 
and fuch large Difeharges of Blood from time to 
time, that- fhe could neither fpcak nor move ; and 
even after the Floodings were flopp'd, her Blood 
and Strength feem'd qtdte exhaufted : She often 
fainted away, and was fbmetimes thought to be dead. 

She continued very fickly for ten Years afterwards $ 
during which Time her Burden was moveable,, and 
ffell from Side to Side. Biw in the Month of Sef*- 
S74ii flsB felt a Pain beneath the Havel, 
md which in about three 

Weelb appear'd hke a fmall Boil, This fhe pierced 
with an Awl, "arad « yeflow-cblour'd Water ran- 
from it without any Saudi, and oon^nued fb to do- 
for heat three Weeks motc^ when- ifc di^harged a 
ftin king 'Matter. 

In the Month of Jme two fmall Bones came 
our, whieffw ere given to fRgTfatgwn thar vifited 
herj who applied «Piccr of Piaifler, perfuading 

her that a Cure was impoiHbhr. Other flnall 

, work'd 
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work'd therofdves cmt afterwards, tiliOBo^er’ 174.%^ 
when the Head-Quarters of the Army being 

at "ihis unhappy Woman applied to Xix.M^un- 
fejf, who, after a careful -Examinarion, undertook 
to deliver her. And accordingly, defiring the Af- 
Eftance of Mr. Geitkt Surgeon to the Regiment of 
Abo, a grooved Probe was thruft into the Ftfitila, 
and an Incifion made with a BiEory, . upwards a nd 
obliquely, from -the Line^ alba int-o the Cavity of 
the Abdomm-y but fhe being unruly, and the Ope- 
ration not going on to the Doctor's Liking, he pro- 
ceeded' no farther till the next Day 5 <mly fome loofe 
Bo«ierwere extra^^* and the ; W^und- d»efle<i .w^ 
Tents and Compr«lfes, ^ m 
and keep the Wound open, ; “ - . 

- At the next. Operation the Incifion was carried 
downwards, and then another Incillon continued 
from the firft was conduced- upw&tds,- and llanang 
at a fmali Diftance from tbo firft ; taking c.at<e 8o:keep 
as near as poflible the 'Diseflioft Jwh^e'-the Adfadfi<si 
of this Body to appealed tobe, .dBd 

avoiding to - make- the external Wound darger than 
abft>IiH:ely-iieedfali'kfttlie'0;!»S?wjf^i^ and*-< 3 uts fhould 
■fail ouE' 5 ^nd particularly left the Suppuration Ihould 
exceed the Strength - of ISfatBr-e, -which was here al- 
ready nearly exhaufted. - • - ; . 

- A large Opening was now made, but the Fmm 
heiagj -ck)fely enveloped -Ijy its eodtainittg Sack, 
the , Doctor durft not venture to draw it out by 
ErtlSd;'.|br Jear Lome ^f^the naked Bones might ia- 
kei^Ei^^aPPItoemal PiSetS; Wherefore,, dilating tlm 

a'Pnir 

celled k&: |iand». 

$ a - and 
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and cut in. Pieces the Skull, which afterwards he cx- 
trafted picce-mcal. 

The Matter that firft iffued out had a very naufe- 
ous Smell, and confifted of Membranes, Far, and 
corrupted Fleih. On opening the Cranium, the Ce- 
rebrum appeared of its natural Colour. The Opera- 
tion having been long, and the Woman fainting 
away, the Wound was drefled, without attempting 
to extrad more at that time. In the Evening (he 
was taken with Vomitings} but by proper internal 
Medicines, and Flannel Stoups wrung out of hot 
Wine, applied over the whole Belly, and often re- 
new’d, fhe found Eafe, and grew better. The 

Lofs of Blood, during the whole Operation, was 
incpnfiderable. 

Next Day' the Bones of the Trunk, and moft of the 
other , large, ones,, with their Ligaments and rotten 
Fleffi, wore taken out. The Matter difeharged for 
feveral Days was of a dark-brown Colour, occafion'd 
fay Blood ifluing from the dilated Pores of the in- 
ternal Surface of the Sack, which render’d the Mat- ^ 
ter at firft of a deep-red Colour } but that changed * 
daily and gradually, till at laft it bedainc white. The 
Doftor this Difcharge to rcfcmble the Lo- 

ehia^^zt Ghildrfairthi fo|- after the * was ex- 

traifted, the Woman’s Bres^ TweU’d, and gave Milk 
in Plenty for two Months# ia4^antity, Colour, 
and Confiftcnce, as if after a Delivery at the jpcc^cr 
Time. - 

The- Ppdor examined this Sack very diligently 
with his Fingers, whilft thin, and not contra^ied, but 
formed into Wrinkles, through which he felt the 
the Vejtca urinaHat and, as he thpui^t, 

' ^ * the 
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the Fundus Uteri. Many ftnall Bones lay in-'thc 
Folds } but, as flic complained not of Pain, they 
were left till the Suppuration began, excepting thoic 
the Sack in contrafting itfelf threw out. 

Befides Fomentations, Balfamics, proper Bandages, 
^e. vulnerary detergent Injeftions were found very 
ufeful, thrown in in large Quantities, both to wafli out 
the putrid Flefli, and bring away the Scales of Bones 
which were flill concealed in the Folds of this 
Sack. 

The Sack contraded itfelf daily, grew fmooth and 
white within, and narrower as it approached the 
Uterus y which , gave Reafon to l^evc it one of the 
Fallopian • , , . ' - 

. The -Wound was cured in about fix Weeks, and 
the Woman deliver'd from a long State of Mifery 
grew, fat and lufty, and now enjoys good Health. 

Comparing thefe Circumftances together, it feenc® 
realbnable to believe this Fruit never was in the 
Cavity of the Womb, but that the impregnated 
Ovum was ftopt in its Paflage through one of the 
Fallopian Tubes, where it grew, and was detained 
ib many Yeats $ and that the Inflammation, which 
happened below the Navel, was not owing to the 
Rottennefs of the Foetus^ or to its bare Bones feek- 
ing a Difcharge, but rather to Ibme accidental Fric- 
tion of the containing Sack againft the ^eritonkum^ 
thereby producing Adhefion, pbflmftion. Inflamma- 
tion, FmtuSr bidbrc this Accident, muft 

„femain^ ’ theft iTears iatirc, and without 

P||rtjnption: tot it took no lefs Time, af^ 
the(;o 
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■fliev^cd'MailsrW Po^efaaion, than a'frcfli Subjea, 

itepit in the femTg;^cgf6e of Heat, would have done. 

" ^^"0 Obfetvations of the Bones arc : That 

they have a full Proportion to thofe of a Child at nirie 
Months, and that the Fibres are more compaft and their 
Articulations Wronger. The Sockets the Teeth 
are fix on each Side of the Jaws 5 the T>entes Inci- 
fores of the upper Jaw are high and large ; the Mo- 
lares have alraoft all begun to offify in their Al- 
veoli s at ieaft the Crown, which is the cortical 
Parc, is form'd, and they are fill’d m^rnally with a 
cretaceous Subftance. In new-born Children thofe 
Parts are feldom found fo far advanc’d, which gives 
Rcafon to believe this Child did not die within the 
ordinary Time of Pregnancy, and that the different 
Accidents, hefore^raentiorfd to have happen'd, were 

- 'Some Places in the Skull appear to have been 
carious, and .corroded by fonie Inarp Humours 5 hhd 
mture, fuppiying its oflifying Juices, has repaired 
thefc Places, and render'd them more folid and 
whiter than the. reft, but very Uneven and fcabrous. 
Times and Uheftions of the bony 
SproiiEtlngs, There ,are lifccwifc Bxojlofes on the 
Inds of thje Thi^-Bone, .an^ fome other Bones. 

'*Tis very difficult to dfet^rmine about what Time 
the Growth of thefc Prodo^lohs- began or ended. 
Su^mg it from the tlmp .0f ;<he DJforto .that 
hapoehcllii the fit® Mop-ftte 0f ?r««rfto| , wbUM 



was 


the Confequcnce of the violent Accidents whifcih 
4 happen'd 
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happen’d about the Time of the natural Birtii, the 
Child then rauft have continued alive fome confi- 
dcrable Time afterwards, during which thefe bony 
Bxcrefcences were formed s there being a perfea 
O'fl&fication, as performed by the Laws of Circula- 
tioa, and not by any vegetative or petrifying Power,^ 
as in inanimate Bodies. 

Two or three of the lateral ProceiJcs of the Spine 
were what firft paffed thro’ the little Ulcer; the reft of 
the Bones (except a few that were loft in cleaning) were 
prefcnted by the DoSscw to the Mufeum of the Royal 
Soeietyr. They retain, & very ftro^g and lingular. 
Smell, though they were ioMaediatjslf tgleanf^ ftona^ 
the rotten Blefiiir= and- weW waftied. 

The Woman Sei to Stoak^t^ sbavc. & 

Yeac this Cute, and; w^ prcfented to the 
demj^ 'VBk good hkahh j and the Dodor believes flic 
is ftUl alive and well.- 


n. "The. Motion ^ Projediles near the Earth"' $ 
Surface cmjuierdy independent of the Pro^ 
per ties of the Conic Sections ; in a Letter^ 
to Martin Folkes Ef quire, Pr, R- S. byt 
Mr, Thio, Simpfon E. R. S.. . • v 


ibad Feb.^. m pTmB.;|b ]phch.» has been alrc^y 
/V laid upon the Motion of Pro)ediIss 
in aoedlcf^to attexnpt any 

hcverthelefe, ^as.^- 
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than ever nee^sSTa^, and as Gentlemen employ’d in 
the PraSice* of 'tnat Art are (I am fcnfiblc) too 
often deterr’d; from applying themfelves to theThe- 
o^/by the Difficulties they imagine they fhallmeet 
AVith in the Conic SedUons, you. will, I hope, par- 
don the Liberty I have taken, in troubling you with 
my Thoughts on a Subjcdl, inj which little or no- 
thing new is to be expeded beJides the Method. 

When I firft drew up this Paper (which was about 
two Years ago) I did intend, had Health permitted 
me to make the proper Experiments, to have alfb 
attempted fom.ethrng with refpedt to the Refiftance 
of the Atmofphere, whereof the Effeds are indeed 
too confiderable to be intirely difregarded : But if 
the Amplitude of the Projedion, anfwering to one 
given ElevMion, be firft determined by Experiment 
(whi^ ouf Mci^od fuppesfes) the Amplitudes in all 
other Cafes, where the Elevations and Velocities do 
not very much differ from the firft, may be deter- 
mined, by the Proportions here laid down, to a fuf- 
ficient Degree of Exadnefs: Becaufe, in all fuch 
Cafes, the Ef%ds of the Refinance will be nearly 
a| f|ie Amplitades themfelves i and were they accu- 
Profortioas of the Amplitudes, at 
different.* Efev^tioas, would be exadly the lame as 
m vaems which , Ffppoftions I now proceed to 
determine. ' v- - - •' 

^ P110BI.EM L 

Let twi^ Cekrkjf , , 

at different^ kd *tis prepajkd ^ 

to determine- the RaVib ef the Times eftmir 

* 
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' Flighty of thoir gre'ateji Altifudes, and of their 
horizontal Amplitude* 

Let FqiFig. i.) reprefent the Plane of the Ho- 
rizon, -!PS^and p'eq the Paths -Qf the PtOjeftiles, 
defcrifaed in the Flight;' moreover let ,^^^and apt 
be tlic given Angles -of Elevation, andJ^ 
j>q be bifeaed in H and h ; dfafwing' HEy he 
and qt, all perpcridioular to Fq-y and making the 
Sine of^r=.S’, its Co-Ene =;=C, the Sine qpt:^s 
its Go-fine- and Radius =r.' 

' Therefore, ‘fince ihelBiftanQhs-defcenfkd^tjy heWy 
Bodies (whether from a Point at* Reft, or from the 
right Linens Jn^^bfeh they. jfnofaded' 
upon by Gravity) are known to be “as the Squares of 
tb© Times;^ wUi be ' to as the Square of the- 
_T.ime of defcribing of^that wherein the 

would move uniformly -bvef the" Space with 
its firft ' Velocity at IP) is to the Square of the Time 
of deferibing peq {pt of that -whereih the dther^Balt 
would move uniformly thro’ the Length pt). But 
the Celerities at ^ and"/ being' eq'ua], by Hypothe- 
fis, the Times in which the fald Lines 'FT and 
would be uniformly deferibed, are manifcftly, as the 
Lines themfelves : Whence the Squares of thofc 
Lines muft, alfo, be as the Squares of the Times, 
and, confcquently, as the Diftances defeended : that 
\%y Ffipt^-.T^.tq, - 

_No v, by Plane . Trigonometry T§>^^JiEZ and 

t q=i i therefore FT * tEE) t :S 

xFT isxpti whence, - by dividing the Antecedents 

T ' by 



bv TTy and CQ&fcqu^tl ^ 

S-'^^UTlrda Wictf it M the Times, of 
■Flight arc dircftly as the Suies of El^ation. 

Asam the^ Times of defctibing eq. (which 

ari^tf&^esorSq whQ%) 

Khe?L Iji. and the Diftanccs /^detoded, 
?fScS-¥ thl' Sq^atci of i^c Tim/s, it Ukewifc 
foS t?at HEmelbi ox that the greata. 

Altitudes axe the Sqjjafes'of the Sines of Eleya- 

^“Hoceover, 'bkauiCe,:(hy, Trigonometry) yr=». 
r xP^ and pf=^ and it has been already proved, 

^ ~ ~ ‘ - _ rx • 

that. Sis i i ‘BTip, itfoUows, that. S:s^ ‘. —q~ • 
^heiice,: by mnltiplying^ the Antecedents by 
^ fey ^ n wdl fe.e — l 

(; ; 2^^ 2/?) : IS ^t9Xn ‘^.fe^. 

■ the Sjne cd" double the.Angle whofc Sine is Sy and 
Therefore the horizontal Ampii- 
^?tfeer; ^ .the Smes of the double 


Garpl. i- ^ 

Hence it&Uows, t^at the gteatcft Am|^t«depof- 
when the . Elevation is -half a Bf,ighc 
i's Desrec^becaufe thc Sine of is 
oAers). . - 

f ‘ " ^ . 


Anie, 'tir - 
thc.gtf^cft 
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Carol. 2.' 

Therefdrey if the greateft Athplitade be givea 
(from Bxpetiinenf) the Amplitude anfvS^ering to any 
proposed Elevation, above, or below, 45 Degrees, 
may from hence be found: For it will be a's the Ra- 
dius, to the Sine of doiibie the given Elevation, lb is 
the greateft, to the required. Amplitude. 

Carol. 3. ■ 

Hence, alfb; the Altitude of the Pr 6 je< 9 iQn may 
be known* j for wh^-ihe-Ahgic is'half 

a Right Angld,' Will be and iheiseifer# HE 

alfo, in . this: Cafe, j 

whence our Proportion HE: he will here 

tfeebmfe^ \ from whehSe it ap- 

p^s, that, as the Square o'f the Radiusisrto the Square 
ofthe'Sihe of any given EleVaticini fb' is half the 
gfeateft horizolntal Ansplitudre, to &e Altithae of 
the Projeffcion. Hkibe it alfo- follows, that the 
Height to ■^ich'thc’Hall'wouid afcchdjdf projeOred 
direftly upwards, is jiift half the- greateft: Ampli- 
tude. ' . ' 

Carol. 4: 

Therefore, rince it is well known, that a Body 
in vacua, afeends and.defcends with t,hc faiWe Velo- 
city j and that the Diftanefes dcfcenoed’ af^ as the 
s 4 ^res of the' Velochibi it f^^^ that the Am- 
plitudes, at the lanie'JEl^variOft; with different Vc- 
ioettie^ will alfo be' to one another as the Squates 
of the ^eibciti’esj be'eaufe they are as t^e greate® 
AmplttiidH VetodtiCS^I'^i^tf/^ a 



C *4* 1 

Ampkt^^ w of 'the Siaes of double the 

5S2 of HevadfC^ -<• of *<= 

of iie Velocities, or impelling Forces. 

^TobUf!^ II* 

Tht Jnele ofEUvatim, andihe matijf hori^ul 

the ^iece m^ht to be plant edt ^%^:f 

whofe ^iftance^ above or below the TUne of the 

Horizmi is alfi given- 

. S“or Dc^rclSSi 

rizon BC the pcrpendtcijlat Jieigh^r DcprcUiw 

“Sobjca. l-o rrftac tfDhiion 

>?«» 

Pidi’eftile would i^^CN 

<OT Ainplta>£;^Pi which thecc- 

^fwOTCOvcr, the' Areas of fimilae Triauglcs being 
as. the Squares of their 

plained) therefore,, by Equality, 

^-75 . . 05P : i and confequcntly . • 

but (becaufe of the parallel Xines 
CNmi jfD) BV-.CD-.-.AB-. AN; whM«. 
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again by Equality, : AB : : AB :AMi therefore, 
by Divifion, AT : BTiiAB-BN i and, confe- 
quently A^PxBN^ BT x AB. 

. Let A^P be -now bifeded in O 5 then BPxAB 
being —AO^ — OB^ (in tlje firft Cafe) and =:0£^ 
•r-AO^ (in the fccond Cafe), we fhail therefore 

have 0B^=: AO^ + AT X BN=AO X AO+^BN: 
whence the Diftance AB is likewife known. ^E.I. 

Corollary. 

Hence, if the Elevation, and the greateft Ampli- 
tude, together with the Diftanc* AB of the Objed 
be given, the Height or I>cprel5on of the Ball in 
the Perpendicular jS‘C2>, will be known: For it is 
proved, that AT BT '. '.BAx BN i whence BN is 
known : But, as the Radius to the Tangent of BMC 
{B A^D) x€o is BN to BC. 

Trohhm III. 

The greatefi horizontal Amplitudes of the Tiece^ 
together •with the T>ijlance and Height (or T)e~ 
prejfon) of the OhjeSl being given, to fnd the 
Birebiioa or Angle of Esevation. 

Let BC {Fig. 4 . and f.) be the perpendicular 
Height or Depreflion of the Objed, AB its given 
horizontal Diftance, and AH the required Diredion } 
Alfo let T^ {Fig. <S.) be the greateft Amplitude 
(anfwering to 45 ° of Elevation) 5 draw AC, in which 
produced (if need be) take^G =?^5 make MGO per- 
pendicular to AG, meeting AB produced (if need be) 
in O 5 and from the Centre 0, with, the Infttyal OA^ 



C * 44 '] 

let a Circle be dcfcribea, interfering JG, produced 
in Et and the Line of Direrion ia Uy join 
E, Hy and let HI, AN and be perpendicular 
ta ABy AO, and ^^^refpeaively, and let BC, pro- 
daGcd,* meet AH in ®. * 

It will appear, from what has- been faid above, 
that ‘PR^ : : ®C: therefore RR^ being 

—z<P^==zAG^^^AE^^nd R^R^^AE 
(by Conftrurion), we have ARP : \AE : ; ® C : ^AE, 
and therefore x®C. 

Now, the Triangles ARC, AEH, being equian- 
gular (becaufe ARC— RAH — AEHt and RAC 
common to- both) we likewife have AR : RC : : 
AB EH, and conlequently AE x RC — ARxEH 
=zAR^ above). 5 whence There- 

ibre,. aa Triangles ARJS sad EHT are equian- 
gular, they are equal in "all'rl^rs 5 and fo HI—AB : 
Whence fiiUows this eafy 

ConJirnHion. 

Having deferifaed the Circle AEF, s.s above di- 
rered, and dcawii MG perpendicular to AE, take 
Coequal to and. thro’ parallel to draw 
Hh, cutting the Circle in IJ and h join A, H, 
sad- A, h^, then either of'the Diredions AH otAh, 
wiU anfwer the Conditions of the Problem. Trotti 
this Conflaudion wchave the following CalculatiorC 

AsA^M tfxMC,, Gi is AG to OG i which-added 
tc^ or iB^adjEdifeoini Gn Cif S) gives- Then, 
it will be, as AG^ Q^z4 iim Co-fmc of O AG ; Co- 
fiaeof HO»{=,MAh^ Difference of the two 

required 
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rcquire4 Elevations 5 whence the Elevations them- 
■felves are known. ^ E. L 

Cerol. I. 

, Hijnce, if the Elevation of the Piece, with the DL- 
ftajnee and the Height (or Depreffion; of the Objed 
be- given, the greatefl' horizontsal Amplitude may be 
found : Por it will be AB : BC : ; Radius : Tang, of 
BAC 5 whence CA'^' is alfo known- 

Then, S, CA‘D : S.ACT> {AHE) : '.AT> {HE) : 

. Andj A- A%>Q : Radius : ; ABj ATi. 

Therefore, by compounding thefe Propprtioaff, 
we have S. CA'^ K Radius ; : 

AB.-.AEs wh^ch is equal ^ twice the required 
Ainpliitudei. byvGohftfuaidn, 

Coroh Z-. - 

Moreover, if the Elevation, and the greatdi- ho- 
rizontal Amplitude be given, the Amplitude of the 
Projedion on:aoy afeending or defcending Plane AMt 
whofc Inclination FAE is alfo given, may from 
hence be derived. Por, S. AHE {ACT>) : S -.EAH 
{CAF)) ; : AE : EH {AF)) and S. AOD : 

S.AF>C \ ‘.ADiACi whence, by compounding the . 
two Proportions, Sq’’. S. AOD : S. CAD xS.ADC 
; ; ACi from which AC is known. 

CoroV 3 * 

Since it appears, that the Triangles A^B and 
EMJ-.zx^ equal and alike in, all refpeds, and,.thete- 
fbrci ihf horiaxintal Diftance AB) pnkiefjkify) e^al 
to the R is 
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Hlis the greateft poffible, will alfo be the greateft 
poffible; itl which Circumftance-^fiC (ifthe Angle FAR 
be given) will likewife be the greateft pollible ; And 
this, it is evident, muft be, when HI coincides with 
or when the Angles HE A and HAE are 
equal (as in Fig. y and 8 )} at which time the Point 
2) coincides with H •, becaufe AT^ and EH arc 
always equal to each other. Therefore, lincc, in 
this Cafe, HAE {HE A) ii—NAH, h follows, 
that the Amplitude, on any inclined Plane AE^ will 
be the greateft poffible, when the Line of Direction 
AH bifcds- the Angfe’ made by the Plane and 
Zenith. - ' > 

- 'Carol. 4. 

Hehce the greateft Amplitude on. any inclined 
Plane may alfii be . kq’owh 5 fpt ' ^hc right-angled 
TmagiesyfOCr and JfSPOjB, having AO — HO and 
the Angle O common, are' equal in all refpe^ts 5 and 
therefore, as Tang, of AHG (BAH tkit. 55pglc of 
Elevation): Tang, of CHG (CAB the Planers In- 
clination) : whence AC=AG^GC is 

ahb known, ' , 

y. ■ 

, IJence,r#io, if/the greateft. Ahiplftude on an in- 
clin’d Plane be given, the greateft, hotuontal Ampli- 
tude may be determined: For, Radius .fi.4C : : 
AC •.BC=iCG= the, Difference of the given, and 
the required. Amplitudes. 

• - * Co. W. 6 . 

But i^ inftead of the Plane’s Inclination, the per- 
pendicular Height, or Depreffidn, of the Ob|C£l; be 
given i then, AC (AG-fBC) being to BC, as Radius 

to 
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to the Sine of BAC, and Radius : Cotang. BAG 
: : BC:AB > the greateft Diftance AB, at which the 
Ball can polllbly hit the Object, will from hence be 
given ; which Difta nce (be caufe AC ^AGj^BC, and 
AB^ ^AC -\-CB X AC '-^BC) will alfo be exprelTed 
AGxAG^TSC' Hence the greateft horizon- 


tal Amplitude of a Ball^ projeifted from a given 
Height above the Plane of the Horizon is known : 
For ST {Fig 8 .) may here be fuppofed to reprefent- 
thc Plane of the Horizon, and SA the given Height ; 
and then SC, being equal to AB, is given from 

above = ^ AGxAG^zEC. 

CoroL 7. 


‘ But, if tbe horizontal Diftance AB be given, and 
it be required to find the greateft Height the Ball 
can pofiibly reach in the Perpendicular BCT) ,> we 
lhall have HG {AB ) : AG : : Radius : Tang, of the Ele- 
vation i^BAH or AHG) ; and Radius : Tang. BAC 
[zBAtT^ 5)0°) : : AB : BC; which therefor e is know n. 
But {hcc2inic AC ^_BC z=. AG, and AC-^CByi 
— CB — AB^) the fame will alfo be truly exhi- 
bited by^^^ 


2 AG 


CoroL 8 . 

Laftly, let the Height, or Deprelfion, of the Obje£l 
be giv.en, together with its Diftance AB, to deter- 
mine the Diredion, and the leaft Impetus poflible, 
to hit the Objed : Then AB : BC : ; Radius'; Tangi 
BdC 5 whence the Elevation BAH is known; And 
as Radius: 'Tang. AHG (BAH):-: MG ^AByiMGy 
whence the Impetus is alfo known. 

U IIL 
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in. Ithe Cafe (^Heniy Axford, ’wbo recover’d 
the Ufe of his Tongue^ after having been 
four y'ears dumb, by means of a frightful 
Dream; communicated by the Rsv* Mr. 
Archdeacon Squire, F.R. S. 

jRtad Feb. 4. tiENiRT Axford, Son of Henry Axford, 
* 747 - 8 - xL of the T>evisses in Wiltjhire, an Attor- 
ney, when a Child was fubjeft to Convulfion-Fits, 
which followed him pretty frequently till he was 
about 3y Years of Age. After this, his Health be- 
came extremely good. At about 28 Years old^ go- 
ing with feme Ladies to fee Longleat in Wiltfiire, 
the Seat of Lord Viicount Weymouth, he perceived 
a Hoarfcnefs coming upon him, v^hich was foon 
after attended with all the Symptoms of a common 
Cold, till, in about fix Days after his firft Seizure, 
he became quite fpeechleft, not only lofing the arti- 
culate Ufe of his Tongue, but being fcarcely able 
to make tjje Icaft Noife with it. HiS Cold quickly 
went off in the nftial ihanner, and he grew perfeftly 
well, as well in Health as ever he had been in his Lifej 
but he ftiil continued abfolutely fpeechlcft. He had 
Advice from all the neighbouring Fhyficians, but 
to no purpofe j for nothing they did for him could 
reftore him to the former Ufe of his Tongue. 

He continued in this dumb Way about four Years 5 
till one Day in the Month of fuly, in the Year 
1741, being at Stoke in the above- mention’d County, 
he got very much in Liquor, lb much, that, upon 

his 
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his Return home at Night to the Tievizes, he fell 
from, his Horfe 3 or 4 times, and was at laft taken 
up by a Neighbour, and put to Bed in a Houfeupon 
the Road. He foon fell afleep 5 when, as he tells 
the Story himfelf, dreaming that he was fallen into 
a Furnace of boiling Wort, it put him into fo great 
an Agony of Bright, that, draggling with all his 
Might to call out for Help, he a&ually did call out 
aloud, and recovered the Ufe of his Tongue from 
that Moment as eiFedually as ever he had it in his 
Life, without the lead Hoarfcnels remaining, or 
Alteration in the old Sound of his Voice, as near 
as can be difcerned. . He was not ufed to drink 
hard 5 he is dill alive, .continues in good Health, and 
has the Ufe of his Tongue as perfcdly as ever he 
bad in the iformer Parc of his Life. 


IV. ExtraSi of a Letter from Mr* Wiliiam 
Arderon, F. R. S. to Mr. Henry Baker, 
F. R> S. concerning the Hearing of Fi£h. 


’Read^BtSa. ii 
1747-8. 


r I R, 

A s it was at your Defire that I let 
myfelf to make Experiments and 
Obfervations on the Nature and Properties of Fiflj, 
and to difeover, if poflible, whether they arc fenfi- 
bie ofNoifes, and. of the Motions of Bodies, by Hear- 
ing, in the Manner of Land Animals } or whether, 
being deditute of that Senfe, the Want of it is fup- 
plied- by the Quicknefs of their Sight and Feclingj 
1 am going to lay before you the Method I readc 

U * ufe 
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-ufe of to come at fome kind of Certainty in this 
doubtful Affair ; and lhall think my Time has beeri 
well employed, if it can afford you any Satisfaftion. 

Tho’ Fifhes are not provided with Organs for 
•Hearing, fimilar to thofc ferving to that Purpofe in 
other Animals, it would be too prefumptuous to 
declare, without Experiment, that they are unable 
to hear, by Organs differently placed, whofe Situa- 
tion and Stiuflure, for want of due Examination, 
we are unacquainted with. 

In order therefore to be able to judge from real 
Fa£ts, without being in the leaft prejudiced by what 
has been written for or againft their Capacity of 
Hearing, I have, for almoft three Years paft, been 
continually trying Experiments on feveral Kinds of 
Eifhesj Perches, -Ruffs, Banfticles, Millers 

Thumbs,, Minnows,^^^^. which I have kept in Glafs 
Jars for that Purpofe; and at the Hours of feeding 
themj as well as at o'ther Times, have, by different 
Noifes, fuch as Whiftling, Halloing, the Sounds of 
feveral ‘mufical Inftruments, and every other means 
I could contrive, "endeavoured to difeover their Senfe 
of Hearing, if they vvete, indeed endowed with that 
Senfe; but could never perceive they were affefied 
by any of thefe Noifo. 

- Bat whether Fifties do or do not. hear, it is cer- 
tain their Senfcs of Feeling and Seeing arc exqui- 
fitely quick ; and I believe, by the extreme Senfi- 
bility of thefe two, one may explain moft of the 
Accounts tiiat have been brought by Writers as 
Proofs of their Hearing ; fuch as their coming, when 
called by their Names, as Flutarch relates of Mar- 
cus CraJ/us's Lamprey; their flocking in Throngs 

when 
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when caUed to bc^ fedv - as Me. Bradley tells us he 
faw" the Carps do in: the Pond of one Mr. Eden at 
Rotterdam ; and their flying away from the Hallo-, 
ing and Noifes made, by Sailors, as Wolfgangus re- 
ports the Dolphins do,^ .whedthe Sailors have a Mind 

to fright'theni. But may 'we not hs rc’afonably 

imagine thefe Dolphins, fly .'from the Sailors, their 
Ships and Boars, on account of the violent Aftion 
wherewith fuch' Halloings ufualiy are performed, 
as merely on account of jhe Noife they make I 
And. in the other Cafes, is it not as probable, 
that the Filh in Ponds, either by their Sight or 
Feeling, difeover’d the Approach of their Benefac- 
tors, whofe coming' they were accuftorhed to ex* 
pe£t, as that they . were fcnflblc of their Voices call- 
ing them? : ' 

I have often ftruck with my Thumb-Nail againft 
the Edge of a glafs Jar, in which I kept two R.ufFs, 
a Stroke not harder than the Beat of a Pulfe, which 
would caufe them in a Moment to dart from the 
Bottom of the Jar to the Top j thol I am fure they 
did nor fee me. But if I made the fame -Motion with- 
out hitting the Glafs, or iff made an hundred times 
louder Noifes than the. ftriking of my Nail againft 
the Glaft, at a very fmall Diftance from it, I could 
not perceive they were in the leaft affected thereby j 
which, if duly confider'd, may I think amount to a 
Proof of the Deafnefs or Want of Hearing in this 
kind of Fjfh at leaft j /and. that their delicate Senfc of 
Feeling fuppiics them , with-The Knowledge of the 
Motions of Bodies, when their other Senfts fell. 
Indeed I, have often been convinced by Experiment, 
tha^thei^: :Fcciing_is exceedingly acat^ pctMpsjEftdbs, 
fo than in other Animals j whence I Jhave been led 

to 
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to imagine, that their Fins may poifibly be the Or- 
gans more immediately fenlible of the flighteft Mo- 
tions in the Medium wherein they dwell. The 
Cutious, who have obferved the Fins of Fiflies with 
the Microfeope, find them to be compofed of infi- 
nitely fine Veffels, Arteries, Veins, Mufcles, and 
membranous Fibrilla, whofe Strufture feems more 
delicate than is neceflary for Parts that ferve only as 
Oars to waft the Fifli along. This however I de- 
fire you, to. .regard as a mere Conjefture, for which 
the neceflary Proofs are wanting. 

At other times, if, by ftriking on the Top of the 
Jar with a finall Key, the Stroke or Tremor has 
been a little more violent, the Fifh would fhut down 
their back Fins in a Moment, and remain motionicfs 
at the Bottom of the Glafs. The fudden Appear- 
ance of my Hand at the Top of the Jar would Jike- 
wife , produce the fame j but Noifes made 

near them feemed to give them no Difturbance. 

Thefe Experiments I have often repeated before 
feveral of my Acquaintance, as well as by myfelf in 
private, and feldom found them to vary much. But 
Eifli newly tak-ea out of Ponds, or Rivers, muft not 
fee expefted to perform: ail 1 here relate: For they, 
Hke Birds juft taken in the Fields, and put in Cages, 
are thrown into Confufion at the Approach of any 
thing, and endeavour continually to regain their 
Freedom. 

if the Eyes of FiChes be carefully examined, when 
fwktttning in a glafs Veflcl, the Cornea or black 
Uvea of their Eyes may be feen, ' fometirnes ad- 
vancing forwards, aod at other times tetitirtg back, 
juft as their Sight is direfted to near or diftant Ob- 

. ' . |g0:S, 
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je£te, through a grolTer or finer Medium t the Form 
of their Eyes altering, as the Occafion requires, to 
make them diliinguiih Objects 5 and their Eyes have 
lb great a Liberty in the Orbits, that they are able to 
turn them any Way, upwards, downwards, to one 
Side or the others nearly a Quarter of a Circle, 
which makes them full amends for the want of Mo- 
tion in their Necks, and enables them to change or 
direft their Optical Axis to any defigned. Place in 
a Moment, 

Thofe who have been accuftomed to Fly-Filhing 
can bear Witnc6, that the Sight of Filhes is quick 
and diftind aim<^ beyond Eelief : For it is not un- 
common to behold, a Fife dart itfelf ’20 <?r 30 Yards 
in an Inftant at a Fly thrown out at the .End of a 
long Line, and catch it even before it can well 
touch the Water. Few other Creatures are perhaps 
capable to diftinguifh Objefis fo fniall at fo great a 
Diftance, at leaft not lb perfedly as thefc do j for, 
let the artificial Fly differ in Colour, Shape, or Big- 
neft but very little from the natural one it Ihould 
reprefent, and not a Fifti will, meddle with it. 

Thefe Inftances of the exquifite Feeling and See^ 
ing of Filhes, together with their Want of Organs 
that can be certainly known to ferve them for 
Hearing, as well as of fufficient Faffs to prove that 
they do hear, may, I think, amount to the higheft 
Probability, that they are really deftimte of that 
Senfe and ftand in no need thereof, notwith- 

fianding 


* ’Tis not. deniei!, that Fifiies of the. eetaceofl* 

may probably hear, as well as feme other ISinds product In the 
Sea, that have Pante in coaimon with Land Anim^. Thele Ob- 
fervations are confined to the common Filh of our Rivers. 
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ftanding the cdtitrary Opinions of feme Authors : 
And their living in an Element, where Land Ani- 
mals are capable ofremain’ng bur a very Ihort time, 
may render an ablblute Certainty in this Cafe un- 
attainable. 

. But in order to difeover what Land Animals can 
do, or what Ftfh, had they Organs of Hearing fimilar 
to thofe of Land Animals,. would be capable of do- 
ing, I endeavoured iaft Sumnaer to find out by Ex- 
periment, 

Fsiilf, 'Whetihic or ho -Sound made in the open 
Air! can heard by a Land Animal immerged 
under Vl’arer. 

Secondly, Whether, and In what Manner, Sound 
-- rijade . tindjer t Water can be heard by a Land 
'V Animal itptlaeiopen Air. - And,.' 

..jSfJiirdly, Whctbec) -and in what .Manner, Sound 
r": made under ‘.Water can be heard -by a Land 
Animal that is like wife under Water. . 

To fatisfy my firft Inquiry, whether Sound made 
in the open Air can- be heard, b.y a Land Animal 
under .Watery . I caufed. three People, ftript quire 
nakid,,.tD diye. down at .the fame time, and to rc- 
niaifttabout -.two Feet below the,-Sur£ice of the Wa- 
ter 5 *a whi-^Sitaasion* L fpoke to- them as loud* 
as X -was -able,: ..Ai ■their cothing above Water, they 
repeated my very .Words,, but faid i fpofcc very low. 

: .11 caufed the fame Petfons afterwards to dive down 
about 12 Feet under. Water,, and a Gun was dif-, 
charged -over them, which they all faid they heard, 
but that the Noif e was fcarce perceivable. 

As to my fecond Inquiry, Whether, and in what 
Manner,' Sound made under Water can be heard 
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in the open Air ; I caufed a young Man to du'fe 
fome Feet down, and then tp endeavour to halloo, 
which he did; and I could hear him, though very 
faintly. But imagining the Sound might come up 
with the Water he difcharged at his Mouth vvhilft 
he halloo’d, I contrived a kind of Hand-Granado, 
which I threw into a Place in the River about nine 
Feet deep. The Fuzee burnt under Water near lo 
Seconds, and then the Granado went off, giving a 
prodigious hollow Sound, and fhaking the adjacent 
Ground to fiich a Degree, that the Whole of a large 
Building, fome Yards diftant from the Explofion, was 
put into a Tremor, far beyond what could be ex- 
peftcd from fo fmall a Quantity ,of Powder. 

I fatisfied my third Inquiry, Whether, and in what 
Manner, Sound made under Water can be heard by 
a Land Animal that is likewife under Water, by pro- 
curing a young Man to dive down with a Bell in 
his Hand s and he affured me, that he heard its tink- 
ling very diftinftly, at ail Depths under Water, with 
little or no Difference from what he did when rung 
in the open Air: He likewife affirmed, that ho 
plainly heard the JSJoHe and Rufhing of the Water, 
which came violently through a Flood-Gate, about 
20 Feet diftant from the Place he then was in. 

If thefe Experiments and Obfervations may be 
thought deferving Notice, I fhall think my Time 
not thrown away $ but at all Events be afiored, 
that I ami 

fDear Sir, 

Jfiru/uB, NoVt 27. 

1747. Tour mofi obliged humble Servmi, 

W. Anidroa. 

X y. 
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V. *the Suhfiancz of fame. Experiments of plant-^ 
ing Seeds in Mols, lately made by Mr, 
-Charles Bonnet, of Geneva, F. R, S, 

jfwiFeb. «8. ^ /fR- Bonnet was inclined to try whe- 
*747-8- |\/| ther Plants were capable of Vege- 

tation, when they were only fet in Mofs, inftead of 
being planted in the Earth., 

With this Defign, he filled with Mofs feveral 
Garden Pots, and he comprefled the Mofs more or 
lefs, as he judged, the feveral Plants he intended to 
place in them, might refpe<aively require a defer or 
a looi'er Soil. 

He then fowed jn Mo6, Wheat, Barley, Oats, 
-an^ Pcafe. And he found, firj 9 :^ that all the Grains 
fowed m that manner came to: ^Maturity later than 
thofc of the farne Sorts which were fowed at the 
fame time in Mould. 

adly. That the Stems from the feveral Grains 
fowed in the Mofs were generally taller than thofe 
whicl^ fpwmg from the Ground. 

$dly. There came from the Grains fowed in the 
Mofs a greater Numhec of Blades than from the 
Grains fowed, in the Eatth. 

4thly. The Graiha fowed in Mofe produced more 
plentifully than the otheris. 

jthly. Thofe Grains that were gather’d, from the 
R'oduce of thofe which vegetated in the Mofs, hav- 
ing been again fowed fome in Mofs, and fbme in 
Earth, iitcceeded well in both. 

Mr. Bonnet has alfo planted in Moft, Pinks, Gilly- 
fipwefs, Daifies, Tuberofes, Tulips, Hyacinths, Jon- 
quils, and Narciffus’sj and all thefe Plants fucceeded as 

well 
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well as others of the fame Sorts, which he at the 
iame time planted in Mould. 

He alfo placed in Mofi Cuttings and Layers of 
Vines, and thefc Cuttings andLayeis became Viness 
and thefe Vines in a ihort time grew larger than 
others, that came from Cuttings and Layers planted 
at the fame time in the Ground. 


VI. A Continuation of an Account of an Efay 
temards a Natural Hiftorjr ^ Carolina, 
the Bahama Iflaads^ hj Mark Catesby, 
Ri with feme JE^tra0s out of the Ap- 

pendix^ * ^ C, Mortimer, Secret. R. S. 

tkfad Feb. iS. I 
1747-8., 

This Bird was about a third Part bigger than a com- 
mon Partridge, all over of a reddilh Browrt, marked 
tranfvcrCely with black and white waved Lines in- 
termixed i but what is lingular and extraordinary in 
dris Bird, and diftin^uilhes it from all others yet 
known, ate two Tufts of Feathers refembhng little 
Wings, 3 Inches long, placed on the hind Part of 
the Head, oppolite to one another. Thefe little 
Wings (if fo they may be called) were fixed, as onr 
Author faj^, to the,. Neck, in like manner’as the 
real Wings ate to the Body's whereby it had the like 
Power of contracting and dilating them s and they may 

X z poffibly 

^ “li I _r, J' ■ ■*,IM r -'■■r-ir ■■ j -tin •. « 1 .t 11 1 ri pi ijr-- . n 1 

See tlie iteaft'bir t3» ieBth'Sefui 5^. 


T JRogallus miner, fufeu^ 5 cervice flu- 
^ mis alas imit antibus donata\ 
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poffibly alTift the Bkd, ia running, ot flying, or 
both, Jfpedally as the Wings are ftiort in pro- 
portion to its heavy Body. They are Natives of 
the Northern Parts of America. Lord Wilmtngtm 
had one of thefe Birds at Chifwkk. 

Meadia. So called in Honour of Dr. 

The Leaves of this Plant refemble thofe of a Let- 
tuce, from which rifes a Angle Stalk, about a Foot 
hi-^hj on the Summit of which are fixed many rec- 
tilinear Footftalks, on every one of which hang pen- 
dent a Angle purple Flower, which is monopeta- 
Jous, fomewha? refembling the Autumn Cyclamen. 
This is a very ornamental Plant, and flowers yearly 
at Mr. Collinfins Garden at Teckham. 


2. Scolopendra. This is a very venomous Infed, 
fcldom found without the Tropics, being moA nu* 
merous in the hotteft Regions. Their offending 
Weapon is a Pair of Forceps, armed with two lharp 
Points, which meet when they bite, and caufe a 
very acute Pain for eight or ten Hours, abating very 
gradually. Their Bite is faid to be as bad as that 

of the Scorpion. . cu u 

^ ’ Harnamfts. - This Winter flowermg Shrub was 
fent to the Author from Virginia, and arrived at 
CJbriJlmas, full of yellowifh Flowers, 

3. Monedula, iota nigra. Hift. Jam. a^S.Vol.a. 

The Razor-biU’d'Black-bird of ^ 

Xhc Miikc of the Bill of this Bird diftin* 

guiflics it from others j the upper Mandible being re- 
markably prominent, rifing arch-wife, with a high 
and very thin Edge. They appear in numerous 
■ ^ Flights 
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Krghts in Jamaica and Hifpanhla voracioofly de- 
flroying the Grain there, and in other warm Parts 
of America. 

Calceolus, jlore maximo rubente, purpureis. n;enis 
notato 5 foliis amp Us hirfutis crenatis j radice 'Den~ 
tis Canmi. 

This Plant produces the moft elegant Plower o£ 
all the helleborine Tribe? and is in great Efteem 
with thQ North American Indians for decking theie 
Hair, &c. They call it the Mecajin Flower, which 
alfo lignifies in their Language a Shoe or Slipper, 
and is by thefe Indians made very like that ancient 
supper or Shoe lately fcmnd in the Ifle of _Axhotme 
in TorkpirCj and Ihewn to the Society 0£i. zz. laft 

4 *- Ichneumon tripilis ‘Penjylvanienjis^ 

Rhus glabrum, Canicula fpectofa coccinea. 5 Pe»- 
fyl'vantan Sumach. 

This Rhus, for the Bjcfplendcncy of its ftarict 
Panicles, excels all others of the Tribe. The Co- 
lour begins to appear in July, with a Tinfturc of 
Yellow ? but as the Fruit ripens, the Scarlet height- 
ens, as appeared by Plants in their full Luftre on- 
the 30th Day of September 17473 in the Author’s 
Garden at Fulham. The Berries that compofe 
the Panicles were thick-fet with numerous Fila- 
ments or finall Threads of a purple or fcarlet fco- 
lour (beft difcerned by a Microfcope) i which re- 
ceiving a Reflexion from the Yellow, caufes this 
glorious fcarlet Colouri which nothing can excel j 
more Specially when the Sun Ihines upon it. It is- 

„ a 


* See thefeTr^Tj/^ 4B4, f, 
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a Native b£ bat agrees well With our Cli- 

mate. 


j. ^ica luteo-nigra varia. The yellow and black 
Pye. HiJi.Jam. p. 301. 

Thefe Birds in Jamaica are called Bonano Birds 5 
that Fruit being a Parc of their Food. They are very 
iprightly and aftive Birds, and are often kept in 
Cages, for their Docility, and antick Geftures, 

Lilio-Marcijftts Toljmnthes, fiore alio. This bul- 
bofe-rooted Plant grows plentifully in the boggy 
Soil of Georgia. 

Vefpa Ichneumon caritlea. 

6 . Cacao Arbor. The Cacao or Chocolate Tree. 

This excellent Tree is found no-where but in 
Ametka, and there only between the Tropics. Fis 
pity the Culture of this fo ufeful and valuable a Tree 
fhouid be negledted by us, when the Soil and Cli- 
mate of all our Sugar Ifiands is as well adapted to 
its Growth, as any of the Spanijh or French Terri- 
tories. Nptwithflanding which they fupply’ us and 
sftl tbft’ World, with it— Our Author thinks this de- 
gatwefertbe d 3 ®aUdpria£ian .of the Lcglflature 5 for were 
a Me«l«sd foand to encourage its Cultivation, we 
might not only fupply onr home Confatnption of 
Chocolate^ but come in for a Shard of Exportation to 
foreign Markets, . . _ . 

■ 7'. VoiukiUt filiqu^Mcxkana^ Flantaginis folk, 
Htft. Jam. 180. ¥oi. I. The VaneUoe. 

With the Fruit of this Plant thp Spaniards per- 
fume their Chocolate. ’ - 

8 . 
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8. Hirundo^ eauda aculeata^ Amerkana^ T6e 
\dmerican Swallow. 

The Singularity of this Bird is, that the Shafts of 
the Tail Feathers are very ftiff, fharp-poihted, and 
bare of Feathers at their Ends, which fcem defigned 
by Nature for the Support of their Bodies, while 
they are in an ered Pofture, building- their Nefts 5 
which they do in Chimnies, with little Sticks inter- 
.woven and cemented together -with a kind of Glue 
or Gum. 

This Bird ariives and retires from Carolina peri- 
odically, and agrees with the Defeription of Murgra- 
•vius% Andorinha of Brassil ; except that he takes 
no notice of the Spines in the Tails which he might 
probably overlook.- Could it be afeertained, ^a£ 
this and Margraves Andorinha were the fame, it 
would, I think, confirm that moft probable Hypo* 
thefis, that Birds of Paffage (particularly Swallows) 
pafs in our Winter to the fame Latitude in the 
Southern Hemilphere, as the Northern Latitt^c', 
from whence they came. 

Lilium angujiifolimny fore- rnbro fnguIarL The 
red Penjyivanian Lily This Lily comes from^P^w- 
Jylvania. It agrees with our Climate. 

p. Pomifera^ ftu potius Prunifera Indica, nifoe 
reniformi, fummo poma mnafeente Cajatts vel Aca- 
jous di^a- Raii Hifi:. Cat. Jam. . Tlie Cajou or 

-This forms a regular-headed'handfome Tree, pro** 
ducing beautiful fragrant Fiowers fucceeded by its 
wholfome and nutritious Fruit, which is aha offiti’ 
gular Strudlurc and Beauty.; The Stem bf the Fruit 
4 in 
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Is in a moft fmgulat i?ianaer placed at the Crown of 
the Fruit on the Outfide of the Fruit m form 

of a Hare’s Kidney, and contams ^ Kernel of the 
Size and Tafte of an Almond : The Shell inclofing 
this Kernel is double, and contains an acrimonious 
cauftic inflammable Oil i which, if applied to a tenr 
der Part of the Skin, fetches it off. It remains m 
Linen marked with it, the whole Time of weati^ ; 
and is therefore ufed for that Purpofe in the Wejl 
Indies. 


lo. Ardea crijiata maxima Jlmerkana. The 
largeft crefted Heron. 

This is the largeft Species of Heron yet known, 
and is a great Devourer of Lizards, Efts, drc. 

Stellio a^uOticus ffHWf jintericanus. The fpotted 

^^Tulex mmimusy cutem pmetram, Amiricanus. 
The Chego. This is fmaller than the fmallcft of 
our common Fleas 5 they penetrate the Skin, under 
which they lay a Bunch or Bag of Eggs, which 
fwell to the Bignefs of a fmall Pea, and give great 
Pdtt till it is taken out : To perform which, great 
Care is required, for fear of breaking the Bag 5 which 
endangers a Mortification, and the Lofs of a Leg, 
and ibmetimes Life itfelf, ‘ 

Scarakisus capricornus mif^mus, cutem penetrans. 
This odd Infea I faw (fays the Author) Governor 
Tbimieyy oi the Bahama JJlands, pick out of his 
Foot, -m he was fearching for Chegffes. It was larger 
than a edmmon Flea i but magnified to 500 times 
its Size, appeared ^ here exhibited. 


Bktts 
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Blatta Americana. The Cock-roach. Thefe are 
very troublefome and deftruCtive InfeCts, and are fo 
numerous and voracious, that it is impoflible to keep 
Victuals of any kind from being devoured by them, 
without clofe covering. They are flat, and fo thm, 
that few Chefts or Boxes can exclude them : They 
eat not only Leather and Parchment, but Linen and 
Paper : They difappear in Winter, and are mofl: nu- 
merous in the hotteft Days in Summer, and com- 
mit their Depredations moft at Night. 

Blatta maxima fufca, peltata^ non alata. So 
called from having a fort of Shield over their Head. 

Scarabaus peltatus. This Beetle has its Name 
for the fame Reafon. 

II. Scarabteus pilularisj Americanus. Tumble- 
turds. 

This is the moft numerous and the moft remark- 
able of the Beetle-Kind of any in North America : 
The Employment they are always feen at, is pro- 
viding Nidi for their Eggsj for which they are en- 
dowed with the like Sagacity as the Turkey-Buzzard*, 
to find out their Subfiftence by the Excellency of 
their Nofes, which diretls them in Flights to Excre- 
ments juft fallen from Man or Beaft, on which they 
inftantly drop, and fall unanimoufly to work, in 
forming round Pellets thereof, in the middle of 
which they lay an Egg. Theft Pellets in Septem- 
ber they convey three Feet deep in the Earth, where 
they lie till the Approach of Spring, when the Eggs 
become animate, burft their- Nefts, and find their. 
"Vl^ay out of the Earth. Mr. Catesbj fays, he has 

- Y attentively 


See tkis of Vol. I. p, 6. 
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attentively admired their indefatigable Induftry,* and 
mutual aflifting each other in roiling thefe globular 
Balls to the Place of their Interment. This they 
perform Breech foremoft, by railing up their hind 
Part, and forcing along the Ball with their hind 
Feet. Two or three are fomctimes engaged in trun- 
dling one Bail ; which often meeting with Impedi- 
ments by the Uncvennels of the Ground, is de- 
ferted by them / yet by others is again attempted 
•with Succefs 5 except it rolls into a deep Hollow or 
Chink, where they are neceflitated to leave it j re- 
peating the like Adtion with the next Ball that falls 
in their Way. No one feems to know his own 
Ball, but an equal Care for all feems to alFedi: the 
■whole Community. So intent are they at their 
Work, that tho* handled, or otherwifc interrupted, 
they perlift in their oeconomical Employment with- 
out Fear or Apprehenfion of Danger. The Size of 
this Infcd is that of the Figure here exhibited j it is 
ail over of a dusky Black 5 it has lix Legs, two 
joined to the Thorax, and four to the Abdomen. 

There are always accompanying thefe above- 
mention’d foine larger ones, of a more elegant 
Stmdkare and Colour, which arc much lefs numerous, 
being about one in twenty to the other. The Tho - , 
rax of this is cover’d with a Shield, of a crimfon- 
colour’d metallic Luftre j the Head of the like Co- 
loar, blended with Green j on the Crown of the 
Head ftailds a fhining black Horn, recurved back- 
ward, Thefe are commonly called King-Tum- 
ble-turds; tho*, by what appear^ they alTume no 
Pre-eminence; but, without DiftinSion, partake of 
the like dirty Drudgery with the reft. 

Zdlmm, 
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JLilium, Jtve Martagon Canadenfe, fioribm magis 
flavis non refiexis. The Canada Martagon. Thefc 
Plants have flower’d fevcral Years in Mr. CoUmfon's 
Garden at Beckham. 

12. ^erdix fytvefiris, Virginiana. The Ameri- 
can Partridge. 

This is about half the Size of the ^erdix cinerea^ 
or common Partridge, but much more elegantly 
colour’d. Thefe, contrary to ours, are not often 
found in open Fields, but moftly frequent Woods, 
and fliady Swamps j their Flefh is remarkably white, 
and well-tafted, but of a different Flavour from ours. 
When raifed, they perch on the Boughs of Trees. 

I^lh-MarciJfuSf Virginienfa, ‘Park. The Atta- 
mtfca Lily. This Plant is a Native of Virginia and 
Carolina, 

13. Steuartia. This elegant Shrub is fo called 
in Compliment to the Earl of Bute, whole Family 
Name is Steuart. It flower’d in the Author’s Gar- 
den at Fulham in May 1742. It is nearly akin to 
the Shrub- Mallows. 

Regttlus crijlatus. The crefted Wren. It is very 
remarkable, that this being the fnialleft of all our 
English Birds, is alfo found in America, 

Vejpa Ichneumon, of a yellowifh brown Colour. 

14. Avis Tr^korum. The Tropic Bird. 

The Name of thefe Birds feems to imply the Li- 
mits of their Abode i for they are not often feen 
much North or South of the Tropics j yet aiethey 
fecn ail over the Ocean within thole limits, from 

y 2 the 
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the Continent of the Old to the New World, and arc 
very remarkable and different from all other Birds, 
m having a Tail confifting only of two very long 
narrow feathers. The whole Bird is white, except 
the Bill and Legs and Feet, which are red, and 
about, the Eyes, and near the Tips of the Wings are 
Spots of Black. 

Larus minimus^ maritius, nuribus tubulatis. The 
Pirtrel or Storm-Fink. This is a Sea-Bird, no big- 
ger than a Sparrow, and is remarkable for being 
,ihe fmalleft of all Birds that are web-footed. Their 
Appearance is generally believed by Mariners to pro- 
gnoflicate a Storm, or bad Weather. They ufe 
their Wings and Feet with furprizing Celerity: 
Tho’ their Feet are formed for Swimming, they are 
likewife fo for Running, which Ufe they feem to 
put them toj being ofteneft feen in the Adion of 
running fwiftly on the Surface of the Waves in their 
greateft Agitation, but with the Alliftance of their 
Wings. The Author has feen them ofteneft in bad 
Weather, 

IS* Magnolia, jlore albo, folio major e acuminato 
baud albkaute, 

■This is the fourth and laft-difeovered Species of 
that elegant Tribe of Trees the Magnolia. Some 
Seeds of it with Specimens were fent me from the 
only Tree of it known in Virginia. Its majeftic 
and elegant Appearance excites many People far 
and near to vifit Kit -Smith’ & Tree 5 that being the 
Name it has attain'd, and is known from the Name 
of the Man in whofe Land it grows. This Tree, 
tho' fcarce in Virginia, has been iince found to 

grow 
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grow in great Plenty in the North-Weft Parts of 
^en0>lvania. 

Formica •villofa coccinea. The Velvet- Ant. This 
Infed is Ihaped like an Ant, and is about the Siae 
of a Hornet. The Body is elegantly marked with 
black and crimfon Velvet. The Thorax is of fo 
ftrong and hard a Contexture, that, being trod upon 
by Men or Cattle, they receive no' Harm. They 
have a long Sting in their Tails, which caufes In- 
flammation and great Pain to thofe who are flung. 

1 6 . Caprimulgus minor Americanus. The Whip- 
poor WilL 

This nodurnal Bird is about the Size of a Black- 
bird. It has the fmalleft Bill, and widefl Mouth, of 
a’ny other Bird, in proportion to its Size ; it hides 
itfelf in the Day, and is then never feen, but at the 
Dqsk of the Evening he fets up his Cry, repeating 
it inceflantl)’-, till Break of Day, making a very loud 
and Ihrill Noife, which, the Echoes from the Rocks, 
and Sides of Mountains, increafe to fuch a Degree, 
that the Silence of the Night is much interrupted 
thereby. Their Cry is like the Sound of the Pro- 
nunciation of the Words Whip-poor-Will- 

The Indians fay, thefe Birds were never known 
till a great Maflacre was made of their Country 
Polks by the EngUJh^ and that they are Souls or 
departed Spirits of the maffacred Indians. Abun- 
dance of People look upon them as Birds of ill 
Omen, and are very melancholy, if one of them 
happens to” light upon their Houfe, or near their 
Door, and fet up his Cry (as they will fometimes 

upon 
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npon the very Threftiold). Such arc the Supcrfti- 
tions of thefe ignorant People. 

Aurelima Canadenfts. R. "P. Lafitem, The 
Ginfeng, or Ninjin of the Chtnefe. 

Ginfing is the Root of a Plant of the higheft 
Efteem with the Chine/e for its medicinal Virtues; 
and many Volumes have been wrote by their moft 
celebrated Phyficians, to iilijftrate its wonderful Ef- 
feds. Tho’ moft of the Writers of China take no- 
tice of the Ginfeng, yet it was little bnown, till 
Father JartouXf a Jcfuit and Miflionary in China, 
who being employed by Order of the Emperor of 
China in making a Map of Tartar y in the Year 
1709. had an Opportunity of feeing it growing on 
the Confines of the Kingdom of (krea. That Fa- 
ther took an Opportunity to make a Draught of the 
Plant, and give an accurate Defeription thereof; 
which being pubfifhed in the Memoirs of the Aca- 
demy of Sciences at Paris, gave Light to the Difco- 
very of the fame Plant in Canada and Penfilvania ; 
from which laft Place it was fent to Mr. CoUinfon, 
in whofe curious Garden at Peckham it has the pre- 
ceding, and alfothis Year 1 7415, produced its Bloflbms 
and Berries, as it appears in the Figure here exhi- 
bited, and agrees fo exadly to the Father’s Defciip- 
tion of the Chine fe G inf eng, that no Doubt can be 
made of its being the very Species he deferibes. 
But as the Jefiiit’s Account is too long to he inferted 
the Author has only given an Abftrad of it, and 
added to bis Figure the Bloflbms which the Father 
awns fae never faw. 

This concludes the whole Number of Birds ex- 
hibited in both Volumes, containing in all 

113 
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1 1 3 i in which are alfo contained all the Land 
Birds Mr. Catesby ever faw or could difcover in 
that Part of North America included between the 
30th and 4fth Degrees of Latitude. And tho’ 
more Kinds may not improbably remain unknown 
within thofe Limits, yet North of them he thinks 
there cannot reafonably be thought to be many 
new Species ; becaufe there are not only but a 
few Birds at the Northern Limits, but alfo be- 
caufe Animals in general, and particularly Birds, 
diminifli in Number of Species, as they approach 
the Pole. 

17 . Chamarhododendron Lattri foUo^fimper viref- 
cent, -fioribus bullatis eorymbofis. 

This Tree rifeth to the Height of about Itxteen 
Feet, producing ever-green Leaves, in Shape like the 
Lauro cerajus^ of a fhining Dark-green ; the Flowers 
grow in Bunches, the Bud or Rudiment of which 
appears in Autumn wrapped up in a conic fcaly 
rianthium, on which is a vifeous Matter, which pro- 
teds them from the Severity of the Cold in Winter. 
In the Spring thefe Buds break forth into monope- 
taious blufh-coiour'd Flowers, with fome of its Petals 
fpotted with yellow, green, and purple. The whole 
Plant is of a moft elegant Appearance : Its native Place 
is ^enfihimia. 

Chamadaphue fempervirenSj foliis ohlmgis an- 
gujiis; foUorum fafekuUs oppofitis e foUorum alk. 
This Plant is a Native of Pet^hania, but has flow- 
er’d at Beckham in September 174*3. 
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.1-8. Lepus JavenJis. The "Java Hare. 

It is about the Size of an ordinary Hare ; the Head, 
fmall, in proportion to the Body; the Eyes large 
and prominent ; the Ears like thole of a Rat ; except 
which, the Head partook of a Likenefi both of a 
Deer and a Hare ; the hind Part of the Body re- 
markably big. 

FtciiSi Citri folio, fruBu parnio purpureo^ This 
is one of thofe kind of Trees mention’d by Cur- 
tins, lib. ix. c. i. 

' 19. Viper a marina. The Viper-Mouth. 

This Fifh was I8 Inches long : But as Filh are not 
(as Quadrupeds) of a determinated Size, fo thefe are 
faid fometimes to grow to a vaft Bignefs. The Mouth 
was excellive wide: Both Jaws were armed with 
fharp deftrudive Teeth 5 'particularly two in each 
Jaw were much longer than .the reft, fo that they 
could not be admitted within the Mouth. Moft of 
thefe Jong Teeth had an angular bending towards 
their Ends in a very ftngular manner. It was with-- 
out Scales, mark’d all over with hexagonal Divifions. 
This Fifh was of the oddeft Strudure, and moft for- 
.midable Appearance, of any the Author ever faw. 
It came from Gibraltar, and was taken in the Har- 
bour there, and is now in Sir Hans Sloane'% Mu- 
feum. 

Cstaphra 0 Ms Amerkaniit. The Armour-Fifh. 
This Fifh was Jbmewltat lefs than a Foot in Length, 
and four Inches broad; a fmali Part of the Belly 
was cartilaginous 5 except which the whole Fifh was 
cover’d with hard thick Bone, but in a different 
manner; viz. the Head and fore Part of the Fifh 

was 
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was alfo cover’d with Plates of Bone, extend- 
ing from the Back to the Belly, and lapping one 
over another. It was armed with .three ftrong 
pointed Bones, thick-fet, or rather ferrated with 
Teeth, one placed near the Back, and one near 
each Gill. Thefe Bones were three Inches long, 
and fo fixed in Sockets, that the Filh can point 
them to any Diredion, in Defence of itfelf. This 
Fifli having no Teeth for Defence, Nature ieems to 
have compenfated that Deficiency, by bellowing on 
him Weapons and Armour in a very extraordinary 
manner. It was given by Captain Wm. Walker^ 
F. R. S. to Sir Hans Sloane. 

20 . Bipm Amerkanus. 

This is the only Species of the wild Cow-kind 
that is known in North America } there being none 
of our Cow-kind there, till brought over from Eu- 
rope. They are low of Stature, bat weigh more than 
our largeft Oxen : The Skin of one is too heavy for 
the ftrongeft Man to lift from the Ground : Their 
Limbs are large, their Chefts broad, as are their 
Heads s their Horns are large at their Bads, and turn 
inward ; on their Shoulders is a large Prominence 
or Bunch ; in Winter their whole Body is covered 
with long fiiaggy Hair, which in Summer falls off, 
and the Skin appears black and wrinkled j except 
the Head, which retains the Hair on all the Year. 
On the Forehead of a Bull the Hair is fo long, that, 
by hanging over his Eyes, it impedes his Flight, and 
is frequently the Caufe of his Deftruiftion. But this 
Obdrudlion of Sight is in fome meafure fupplied 
by his good Nofe, which is no fmall Safeguard to 

Z him. 
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him. A Bull in Summer, with his Body bare, and his 
Head muffled with long Hair, makes a very formida- 
ble Appearance. They range in Droves, feeding in ' 
open Savanna’s Morning and Evening 5 and in the ful- 
try Time of th e Day they retire to ihady Rivulets, and 
Streams of clear V/ater, gliding through Thickets of 
tail Canes; which, tho’ a hidden Retreat, yet their 
heavy Bodies caufing a deep Impreffion of their 
Feet in moift Land, they are often traced and fhot 
by the artful Indians. When wounded, they are 
very furious; which cautions the Indians how they 
attack them in open Savanna’s^ where no Trees are 
to ftreen them from their Fury. Their Hoofs more 
than their Horns are their offenfive Weapons; 
and whatever oppofes them are in no fmall Danger 
of being trampled into the Earth. Their Flefli is 
very good, of a high Flavour, and differs from com- 
mon Beef, as Venifon from Mutton. The Bunch 
on their Shoulders is eftcemed by the' Indians the 
moft delicate Part of them. 

^jiudO'Acacia hifpida, fioribus rofeis. The 
Flowers and Le'avcs of this Tree differ little in their 
Shape from the ‘PJeudo-Acacia fore atbo. The 
Sticks and latget Branches arc thick- iet with prickly 
Hairs, and withlharp Sphies, placed alternately : The 
Flowers, which .are paphitinaccous, arc of a faint 
purple or rofe Colour, and of a- fragrant Smell. I 
never faw any of thefe T^ecs bur at orte Place near 
the Apalatcbtan Mountains, where Buffaloes had 
left their Dung, and had been bronzing on the 
Leaves. What with the bright Verdure of the 
Leaves, and the Beauty of the Flowers, few Trees 
make a more elegant Appearance. 


Thus 
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Thus ends the moft magnificent Work I know of, 
fince the Art of Priiiting has been difcovcr’d : The 
Defcriptions are all given in both Enghjb and French j 
and the figures being drawn by the ingenious Au- 
thor after Life, were afterwards etchjid by himfelf, 
and all the illuminated Sets were colour’d under 
his Directions, and all touch’d up and fiqifh’d by 
his own Hand. 


VIL The inferiptim upm. a Roman Altar 
feund mar in tha Bifitoprich tf 

Durham; commmkate^ to the Rojal So-- 
ciety the Reverend Mr, Thomas Birch, 
F. R, S, 


Bead Feb. iS . 
' 747 - 8 . 


SILVANOINVI.df OSACRVM 

CTETIVSt^ETTRivSMICIA 

nvsprefaiaesebosi/ia: 

NAEOBAPB.AMEXIMIAE 
BORMAECAPTVMqVEM 
MVL T IAN TEC ESSO 
RESEIVSPRAEDAR I 
NONPOTVERVNTVSLP 


Silvano invifto facrum. 

C. Tetius Veturius Micia- 
nus, Praef. Alas Sebofia- 
nae, ob Aprum eximias 
forms captum quem 
multi Anteceflb- 
res ejus praedari 

non potuerunt Yotam iblvens lubens 
pofiiit. 

Z 2 VIII. 
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VIII. A hetter from Mr, Henry Baker, 
F, R. S. to the Prefident, concerning an ex-^ 
traordinary Fifb, called in Riiflia Quab ; 

- and concerning the Stones cal^d Crabs- 
Eyes. 

^wFeb. as.TJT AVI.NG been invited fome time 
1747-8. J 7 j[, ago to a Correfpondencc Jn Muf- 

CQVy, with Dr. James ' Mounfey one of the Phy- 
ficiansto’the Czarinas Armies, a Gentleman much 
cftceoied in that Country, for his Knowledge in 
Katutal PfaiIofophy,.^d his unwearied Endeavours 
to- difojver Truth, *1 reai^ly embraced fo favourable 
an Opportunity of making Inquiry concerning fome 
Things, as to which the Accounts ^hitherto received 
appeared to me extremely .'dpubt^l, ^ 

I therefore defired of the D'odor tq .fend me what 
Information he could depend on? fitft, concerning 
the Swailowsy and other*;Birds of Paffage, that are 
obferved in RuJJta, as w'e_hav 4 had. fome Accounts 
of them that feem ^‘credible.. Secbndly, concern- 
ing an extraordinary Eilh in that Country, called 
the which is repotted to be 'firft a Tadpole, 

then a Fr<^, and at laft a Filhi And, thirdly, I re- 
quefted of him to inform me concerning the Oculi 
Cmcrsrum, commonly called Crabs Eres, particu- 
larly as to their PrbduSion, and the Manner of their 
being gather’d. 

In Anfwer to thefc Inquiries, 1 was favoured by 
the Dodor with a moft obliging Letter, accompa- 

- . ' nied 
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nied by that remarkable Cafe of a Fcetns extrafted 
by him fiom one of the Fallopian Tubes, where it 
had been lodged 13 Years (fee this p, 131.). 

And I now beg Leave to lay before you fome Ex- 
traSs from this Letter, as Matters not only of Cuno- 
lity, but of confiderable Moment alfo, m the Natu- 
ral Hiftory of Animals. 

He defires Til allow him another Year to perfed 
his Obfervations on the Birds of Paflage; being un- 
willing, he fays, to rely on the Accounts of others, 
where he can come at .the Knowlege of Things 
himfelf. 

As to the ^uaF, .which fome report to be firft a 
Tadpole, tlrcn a Frog, and at laft a Fifh, Yis very 
well known, he fays, to him ; but with regard to 
fuch Changes, he believes them to be intirely fa- 
bulous. He has indeed feen, m the Chamber of 
Rarities at ‘Petersburg, this Fifh, preferv'd in Spirits, 
under all thefe Appearances % but was not permitted 
to take out any one of them, in order to remove 
the Scruples he made: However, defiring as far as 
poliible to come at the Truth, he turn’d the Bottle 
haftfly • on one Side, to make the Fifh fall to the 
Glafs, which he thought they did, with more feem- 
ing Hardnefs than could be fuppofed in Fifties •, 
which induced him to conjecture, that they are 
Pieces of Art, the Idea whereof has been taken, 
from the Refemblance of the Head of this Fifh to 
tliat of a Frog. Whence he ftippofes they may be 
made of Wax, and kept in this manner to amufc 
the World. If there be, he fays, fuch a Thing in 
Nature (which he does not think probable) it liiuft 
be peculiar to fome one Place, whereof he has no 

3 Knowlege. 
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Knowlegc. He has made Inquiries about thefe ima- 
gin^Changes, of People of many Nations, but 
could neve? learn any thing to the Purpofe. He 
feen the Piih itfeif in fevcrd Countries, and 
found they fpawn'd like other Fifhes, and grew m 
Size without the leaft Similitude to what has been 
affe-ted. He adds further, that thefe Fifhes delight 
in very clear Water, in Rivers with ftony or fandy 
Bottoms, and ate never found in having Lakes, or 
Riverspafling thro’ marfhy or moffy Grounds, where 

Frogs chufe moft to be. , ry r ir . 

As to my Inquiries concerning the he 

exprefles a Surprize to find Naturalifts differ 
fr^ one another, and yet not one of them he has 
ever feen giving any true Account of the Situati^, 
Formation! and calling of thefe concreted Bodies. 
He thetefote is -fo obiigiBS to fend me the follow- 
ing Defer iption from -his own ObferVation. and 

Thofe Concretions called Crabs-Eyes, are found, 
fays he, in the Bodies of Cray-filh. Each FiQi an- 
nually produces two, one on either Side of the an- 
terior anddnfetior -Part of the Stomach, and each 
is ecncrated about a Point lying between the Coats 
thereof. The flat or concave Side lies next the in- 
ternal Coat, which is very thin and dear, though 
ftrong and horny 5 the convex Side is confeqnently 
outwards, and is immediately cover d by the flelhy 
andfoftcr Coats of the Stomach, whofe Fibres make 
Impreflions on its Surface. Between thefe two 
Alcinbrancs it gtows by degrees is 

fupplied with petrifying Juices difeharg’d through the 
Mouths of Veffcls or Sudamina opening on the inter- 
nal 
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nal Surface of the outer Coat. The inner Membrane, 
being horny, gives Refvftance only 5 wherefore the 
Stones are concave on that Side, and the fiift remark- 
able Scale (whereon all the others are formed) may 
be perceiv’d in the Centre, the Brims or Circum- 
ferences of many of the reft being very appa- 
rent. At the time thefe Stones are not to be found 
in the Animal, there are little circular Spots, Ibme- 
what opake, and whiter than the reft of the Sto- 
mach, to be perceiv’d in their Place ; nearly oppo- 
fite to which are tenacious mucilaginous Subftances, 
form’d like little Flacentulay and call’d by foine the 
Glands of the, Brain: Thefe are larger, and more 
perceptible when the Stones are wanting? but are 
not turned into Stones by different Degrees of In- 
duration, as fome have imagined them to be. 

It is believed, he fays, that they caft thefe Stones 
with their Shells, which they fhed every Spring ; but 
he finds this is not the Way of getting rid of them j 
for, a little before, or after the Time of their caft- 
ing their Shell, the Stones break thro’ the internal 
or horny Coat of the Stomach, and being ground 
or broken by the three fcirated Teeth therein, be- 
come dilTolv’d in the Space of a few Days, which 
makes it difficult to find them juft at this time, and 
thereby gives Ground to imagine they arc caft with 
the Shells. ^ He fays, however, he has found feveral 
of them m the Stomach partly confumed, one Spe- 
cimen whereof he has fent herewith, and a farther 
Proof that they are fo confumed, is, he thinks, their 
being never difeover’d in Rivers, tho’ the Fifti them- 
felves be in great Plenty tiiere ? and in the Shops ir 
is oblervabie, that many of thefe Stones arc of a 

■ brown 
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brown Hue ; which is the Cafe of fuch as have been 
already lodg’d in the Cavity of the Stomach, when 
the Filh was taken. They likewife eat the old Shells 
immediately after fhedding them What theUfe 
of thefe Stones to the Creature is, he cannot pofi- 
tively determine, but fuppofes they may be de- 
ftgn’d to furnifli new petrefeent Juices to its Fluidsj 
which may be alfo affifted by the old Shells which 
they devour, the Particles whereof, as well as of 
the Stones are probably difpos’d of, according to their 
Degree of Purity, and properly depofited at the Ex- 
tremities of Vellcls, for the Reproduflion of their 
annually new crufty Drelsj which, he obferves, 
docs not greatly recommend the Opinion that thefe 
Stones have a diffolving Quality, of Service ‘againft 
the Stone in the human Kidneys or Bladder. 

-The Doftor has fent ^ong with this particular 
Account, Specimens of the Cray-fifh both boil’d 
and raw, which differ little or nothing from thofc 
catch’d m our Rivers herej in which I am affured 
the like Concretions may be alfo found at a certain 
Time of the Year : He has likewife fent me Ibmc 
of their Stomachs dried, where the Stones appear, 
lltuated in the manner above deferibed between the 
two Coats i and in one of them they are got thro’ 
the internal Coat into the Stomach itfclf, I received 
alio from him fevetai Specimens of the beginning 

Scales, 


* I have observed the fame tWng in the finall frefli Water 
Shrimp; which I have kept in a Glafs with Water throughout; 
feveraJ of the Periods of its cafting its Shell, which it does once in 
about a Month or five Weeks. The Water Newt alfo eats its 
Skin as foon as pull'd offi if it be not taken away. 
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Scales, or Concretions, of difFercnt Bigncfs, which 
he colkfted himfelf, in differing thefe Creatures j 
fevcral of the formed Stones of his own. taking out, 
fome of a larger Size, which were given him by a 
Gentleman, who took them out of the Cray-fifh in 
the River Horme, and others ftill larger, which he 
chofe from the Apothecariry of the Army. Thefe 
laft were from Jjlracan'-, and he obfcrves that the 
Filh and Stones are much the largeft in the great Rivers 
there, where there are Fifhers for Cray-fifh on ac- 
count of the Swnes only; which they feparatc. 
from the Fifh at different Fifhcrics after different 
Manners; at fome they are beaten to Pieces with 
wooden Peftics j then wafhing away the Fiefh and 
Shells, the Stones are found rethaining at the Bot- 
tona of the Veffclj at others they are laid in Heaps 
till* they rot ; and then, being wafh'd, the Stones arc 
eafily feparated and gather'd. The Price comes to 
a Groat or Sixpence a Pound. All the Apothcca-- 
ries Shops throughout the whole Ruffian Empire 
are furnifhed with them, and great C^antities bcfides 
are exported- 


This, Sir, fcems to be a very particular and cxafl: 
Account of thefe Produdions, which are frequently 
prefcribed in Medicine. Their Price, we find, is 
extremely low in the Countries where they arc ga- - 
ther’d 5 notwithftanding which, fictitious Bodies, 
made of Chalk, Tobacco-pipe Clay, or other fuch- 
iike Materials, caft in Moulds, fo as to reprefenc 

A a real 
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real Crabs -Eyes, are often ftibftituted inftead thereof. 
Permit me to fubfcribe myfclf with all poffible Rc- 
fpeft, 

/ SIR, 

Tour ntoji obedient humble Servant, 

Henry Baker. 


IX. Brevis hiftoria naturalis, five de Vita, Ge- 
nere, Moribufque Muris Alpini : Autore 
Jac^o ’Theodora Klein, Reipubl. Gedanenf. a 
Secretis, et R. S, Lond. S. communicata per 
Fetrum (hUinfmum, ejnfdem Societatis S. 


Fcl>* 

17+7-8. 




B ESTIiE ex murium gliriumve genere 
ad animalia indujlria numerantur. 
Nulli beftiarum, ncdum infe£borum multitudinibus, 
ingeniiam denegamus induftriam, i. e. mores et 
ftudia, pro vitae fuae genere, ad confervationem et 
progcniem adaequata. In quibufdam circumfcripta 
nobis videntur 5 uti juxta aranearum tribum, live ex 
telis, ftaminibus, retibus vel cafficulis fcientifice con- 
ftrudis, live ex latcbris vi9:um capientium 5 quaedam 
phihmufos dixeris, ut admirandum animal Cafiorem 
fa), lignationis, hydrographiae, aggcrationis et archt- 

tefturae 


(a) Conf. quadr. Hiji, predram. p. 19. — Hift, detAcad. des 
Seitnc, 1737. p. 10. ibid. On ne trouvcguere parmis les grandsAni- 
maux, que les Cajlers, qai ayent une de ces induftries fingulieres et 
incompreheniibles a I’Efprk humain. 
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te&ars: ftudiofum ; nonnulla pharmaceuticam ct g€o- 
metricam artem edodta, ut Apes ; rurfus alia ad artes 
mere liberales : Petauriftse, ferrarii, naviculatons (^) 
ut Scimt-, fe profitcntia ; ne dicamus de infidiatort- 
bus, prsedatoribus, ut BavUsy et ficariis, lattociaia 
et abadionem exercentibus, Urfo^ LupOy VulpSy 
Muftelis-y fic nemo facile animalibus 
vitas fuae genere, abjudicaturus. 

Sed valde fallimur, fallimufque aliquando, circa 
mores nonnullorum, quos ingenitae induftrias fupcr- 
addimus, multotks cerebrinos. Errores nobis ipfi 
tribaamus, qqod fsepiflimc hjftorioias ex antiquitatc 
ad nos transfufas teqqt boniqae, habemas, quas vero 
ad reflsE ration is cxamen revocatae in fabnlas abeunt. 

Ecquis, cmnnt'fi nafi, cum mundo fymboUco cre- 
dcret, I^nam catulos edere inanimates, rugitu ma- 
tris vel patris animandos ? Quis informem malTam 
Eve molam Urji, lambcndo a matre in fui fimilem 
beftiam efFormandam ? C^is angites, quos aftutia et 
malitia omnes beftias antecellere diciraus, c cavernis, 
narium cervi fpiritu evocandos, ut fe devorari pati- 
antur ? Quis fide dignus leftis centefimum Cervi fu- 
peravic annum, quo hujus lacryma ipfa, oflibus ad 
oculi canthum accreverit ea duntie, quas cornu fu- 
peraretJQuis cum So^hozlc lacrymas Gallo-Tavonis 
vel Meleagridis {c) vertcret in Succinum ? Et fex- 
centa commema rcliqua. 

Quod 


{hy PMl. 7 ranp N®. 427. p. 38. 

(c) Conf. Franc. Vete^. Hiji. <ie los animales, p, 70. Secedes 
entre los aottquos, dixo, que el Succino era la^rimas congela^t de 
unas aves Hamadas de los Griegos, las qH»« Ion un 

genero de Gallinas las Indias o Morifeas. 

Aa a 
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Quod ad Mures AIpinos attirreti nomen habcnt 
a fammis Rhetia Alpibus, herbarum graminifque fer-> 
tilibus, in quibus habitant. In Sabaudia audiunt Mat' 
mota, in Germania in Ukrania, 

Podoiia in naontibus Scepufieniibus, necnon in Ruffis 
Palatinatu ad pagos Podicemne et Zimnawoda Bo- 
bafci {d) ad montcs vero Carpaticos Swifzez, unde 
vallis Swifzeza denominatur, Gallis, Rats des Alpes. 

Fcle domeftica corpulcntiores funt ; juniores rufi } 
adulti fubfufci coloris j pilts rigidiufculis ; pedibus bre- 
vioribus i capite contradtoi nafo quafi divifo 5 ore 
feiinis piiis flipato ; dentibus fciuri, vel potii's fibcri- 
nisj collo dorfoque latis et obefis,* auribus decur- 
tatis, quafi mutilis, rotundis; oculis i^eciofis, pro- 
minentibus; cauda adinftar caudae muris avellani, 
quail comprefla et piiofa, palmam cum dimidio Ion* 
gas dtgitis unguibu/que fciuri semulis, fed fortiori- 
bus. 

In Ubertate frudibus, herbis, gramine, tadicibus, 
imo et inlediis vaginipcnnibus ac locuftis velcuntur 5 
ciciiratt variis obfoniis, inprim is lafteariis {e) de- 
Icftanturi carnes, panem, fruaus, litnilemque paf- 
ram, ut fciuri, anterioribus pedibus ori admoventes. 

(^tulos ponunt tres vel quatuor ab autumno in 
vema ufque tem^ra, per familias junai, in caver- 
nis ad figuram liters Y excavatis, ct bene obturatis, 
fatis ample fornicatis, alto Jhmno inter tantillum ftra- 
miaum vei foeni fepulti quielcunts foie ruri'us pro- 

pifio 


{dy Rzaczymkty in sodano Hift. Nat. Pehn. p. 327. quod non- 
dum pubiice proftat. (<) Murmuratum edunt, dum morfu 

btbunt lac: Unde Germanisy me judicc, Mttrmel Thiere ; i. c. 
murmrans Bejiia, 
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pitio evigilant, vigilantque clauftra folventes, et. 
ad egejiionem fsecum, ad pajlum, et ad opera aphro- 
dijiaca exeantcs , colludunt petulanter, uti folent 
mures inprimis campeftres, faltantes et in arborum 
truncos Indibundi fcandentes 5 aiiquando bipedes in- 
grcdiuntur i vocem catelii vel acuti^ jSftulae fonum 
cdentes. ' . ■ 

Tardi^ma ipfis efl- per hyemem Janguinis circu- 
latios tardilfim® omnes funt corporis fecretiones i 
nulla interim feri vel lymph® reveblio, ut tandem 
fanguis omni'pene ferp orbetur (/’). Omentum et 
vicina interanea admqdiirn funt obcfa. Ruminantes 
non dixeris ; ‘ventrkdlufd eiiiiri fimptrcem feaben4 
niembranofum^ licet .in libertate cbnftituti herbivori 
fintj verfus ihteftinnm ceecum valvulas obfervaveris 
conniventes, amtulares^ et vciuti in ramos protenfas^ 
proot ingreffus Ilei inter duas tunicas annulares 5 ita, 
ut nullus prorfus conccdi poiSt excremeniist pro 
egcfiione, ad inteftina tehuia regrejfus^ quorum ta- 
men colleftio per integram hyemem (qua dormiunt) 
fit, qu® amandantur ad: coecumy ibiquc ad yernrun 
uique tempos perdurant. 

' Hoc vit® genus eft, illi funt mores, quos explora- 
tos Habemus Murium \Alpmorim\ qiii BOBAKI vo- 
cantur. Quid per Emptramt mveizxsx montanam, 
intelligant Albertus et Agricola^ me latetj cum 
mure autem Norvagico, Lemmus, Lemingy Lommer 
.di^o. Mures Alpini nihil commune hSientj illos 
. Wormius 


(/) ^ranp. N®. 3.97. 


2 
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TFormim (g) in aubibu,s generari vult,- exinde in 
Norvagi'am deeidaos, qui taraen ct ia Lapponia funt 
frequentcs. 

Mpribus Macmotaram fupcraddidit Wmius^ fed 

nota'nrcr ex relatione fingulana : 

“ S^d ffpabalo ante in fpecus'convbttq, cum quidam 
** harrend alternds mafem et fe’mlnam fupra ie com“ 
“ plexo fafce herb^e fupiuos, cauda mordicus appre- 
“ hcnfa^ invicem detrahi. in ipccqm, ideoque illo 
“ tempore dettito cCe dorfo." Hanc narrationem 
v'ertit 'Agrkotd in ’hiftbriam . MarrqotsB naturalero ;; 

Mita verb, inqnir, eis macUinado ct fblemaj^curh 
« fgenum jam’ cqngcjierunt} -uqus '.enim hunai ftVa- 
“ ms eVeftis pedibus omnibus jacet in dorfo, in quern 
“ tanquam in , pUuftrum. quqddam caeteri ea, qua: 
«'cpn|effc1:an^t»/|;o'dj|idqn^, ct ,onuftum cauda 
mordibns cd|ia^c>£dC» triune, e't quafi 

*‘'qubi^ 3 mmodo myeWnt."" Cni-^?^/ir«^: non vi- 
dctur afferitfre, inquiens : Eodem tnodo CaCtorerii 
iigna advehcre, ct Taxos effoflani tefram pto domi- 
ciiiis, donee fatis, ampia fiiir, vehere, apud tecerf- 
tibrcslegimus Fidcs penes, autores efto : Facetiani 
, T . " • ; quoque 

-- (^) Ib mufeofm^^ttiB peciA}0.ti:m&ztUy cui titulue: Hifto- 
m ^nixw &9 ixul^lbus dcqldit* H^fnia 

x6cj, 4 ?^, Conf. X74i* 

^ X ad» Suec, et Fauna Suec. * , , 

Notam ' potius t^ftatuin<|tie facimus : Chores xyloromos^ 
Hamper terrain farraco, fed per flumina, inliixis in Hgna ad littora 
ca?fa dentibus fuis, lignationcs pro palatiis adyehere. Rzaczynfkcl 

comprobare. Fuit apud nos. vir miiitaris lirenuus Venator, qui 
Omni animo, invocates. cun€Hs divis, noMs perfuadere volebat, 
quod Vulpes terrain in cryptis inverfae caudae imponat? eamque retro 
gradus extra antrum, ©aw? deponaU Sed fabula 

manet* 
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quoque hominis indaftrii et fi(9:um appellate idewt^ 
Soiere hos mures foenum in dorfo geftare, cauda per 
dorfutn reduda, et mordicus apprehenfa (i) obfirma- 
tum, .pro' fane Itilicet, ut homines foenum bajulanr. 

Miramur, dodiffimum Spon fuprafatam narratio- 
nem ex animo pro vera venditaffe hiftoria : “ Rats 
dcs Alpes faifant provifion I’ete pour Phyver du 
“ foin et d’autres hcrbes, qui leur lent neceffaires, 
pour s^'en acquirer plus promptement, il y en.a an, 
“ qui fert de Charrette-, fe mettant fur le dos, les 
“ pattes en fair, et embraffans le foin. et un autre, 
“ qui fert de Chatretiery et le tire par la queue 
jufqu’ a leur tannicrei cse qui eft cattfc,r qu*on lent 
ordinairement le dos tQat:pcle (4). - 
Magis miraoittr novifiimam rclationem, magniy et 
pc^ f&tiLy nomirt ^ Cardinalis Poliniaci Mures 
Alpiaosbclia inter fe gererc, trucidarefe invicembel- 
ligerantes, et vidores vidos fecum ducere in fervitu- 
tem ad fuftinenda fervitia domeftica, et pro invehen- 
dis rebus ad vidum necelTariis (/) mores ante a 
nemine obfervaros > quos fi ^m'mentijpmus ^mpu~ 

ratus 


(z) Cum tamen muribus Alpinism fit caudse nimzs curta fupellex, 
(i) Et foeamn et herbse recentes in antri$ putredinem hyena c 
contraherent. Oetenini obefitas dorfi, petulantia et fomnolmtla- 
raritatem pilorum in dorfo marmotis^ et feris et cicuratis, conciii- 
ztxt, Nonne et alia quadrupedia (fere omnia capiilorum 

defluvia patiuntur ? ' 

(i) In Antihersth^ lib, vi, verfi 185. feq* (Farif. 1747, Svs.) 
{Bmhaces patria dixerunt voce Poloni) 

Vulpinum gjsnus *— 

— — de latebris et gramme certant* 

—in captivos domtnorum provida miras 
Saevitta eseercet Irenas, mo^a ^ , 

In fovcis, cogunfi^e mam fervire ger aiinos ; 


Atque 



rafus ipfe fufpei^os non habuit, nobis imperaverit, • 
obtinere jus beiii et pads inter beftias fui generis 5 
x:um tamen 

. Cornix cotnici tiun/^uAM petfodit ocellunt. 

©ec lupus iupum cst; et* quem in finem mancipia 
Marmotis pro vidu colHgendo nccelTaria ? Quod ceito 
ccrtius novimus, Mures Alpines vel per oBo menfes 
dormire, iiullis obfoniis opus habenres 5 nec ullutn 
mancipiorum iiegotium, quafi per tradatus d’AJpentOy 
inter illos et alias' beftias intcrccdere poteft, nifi forte 
jpfis abuterentur, prout feomincs mancipiis auro fo- 
iido coniparatis jure utunmt ad fodiendam terram, 
Quicquid autem fit juxta novellamhiftoriam ^juxta 
antiquam fabulam ridiculum audit 5 equts ad pofle~ 
riorem eurms partem ati, et inverfo ordine natur®, 
contra namraiem, ^loruai ct exuviarum difpofitio- 
uena:,iitordiaas*pfehen.fa,-ttifioni 5 ^l 0 GO, cauda anima* 
Ijis, idem animal, quafi malcficam et damnatura, 
veluti ad currum vei traham religatum trahere, inque 
ipla via vedurae adferre obflacula. Si pro leffco opus 
habent mares foeno, fuiiicit ejus parca colledio ct 
tranfportatio vei ore vel pedibus anterioribus medianti- 
^us, quod et bipedes ingredi poffe beftiolas novimus. 
“'Sic eAx Hyieria naturalis non. bene digefta abit in 
fabalam j prsjudicia veto et nimia credulitas Verita* 
tem, etfi cominus fatis cpgniiamj longiiEme ali-, 
quando prOpcIIunt. Hoc eft. 

X. 


Atque uU tempeftas bruma veniente rigelcit, 

Et complenda manet fefio cellaria foeno, 

Protinua ad meffem ducunt ferrata ferendam 
Mancipia, inverfifijue foluna premere atque fupinis 
Corporifaus, turn crura jubent attollere futfum, 
Quatuor ere&is perftent ut gramina paJis. 

. Inde onerant caudaque trahunt animantia plauftra: 

. * ' Erqfb'iue vias m'%orum tergore verrunt. 
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X. ^art of a Letter from Abh^ Nollet, of 
the Royal Academy (^Sciences at Paris, 
and F, R. S. to Martin Folkes Efq\ Prcfi- 
fident of the fame-, concerning Ele^ricity. 

Tranjlated from the French, by T. Stack, M. 2 ?. 

F. R’ S. 

SIR, 

Rtad Feb. 1 .’^ORfeveral Years paft Eledricky has 
1747-8. chief Occupation, Laft 

Satnmet I read three Memoirs at our weekly Meet- 
ings, which contained many Particulars on this Sub- 
bed: But as rhefe were Matters of mere Curiofity, 
and of no real Ufe, they almoft tired out my Pa- 
tience. I now fend you fome Experiments, which 
1 made during the Vacation, which feem' to pro- 
mife at leaft the being of fome Service j but of this 
you will be the beft Judge. I will deferibe them in 
the fame Order as I made them, and to which I was 
not led by mere Accidenr. You know, that when 
a VelTel full of Liquor, which runs out throng a 
Pipe, is eledrified, the elcdrified Jet or Stream is 
thrown farther than ufual, and is diverged into jfe- 
vetal divergent Rays, much in the fame manner 
as the Water poured out from a watering Pot. 
Every; body at firft Sight will judge, that the 
Stream is accelerated, and that the eledrificd 
VeflTcl will foon be empty. 1 was unwilling to 
rely ' on the firft Appearances, and therefore re- 
iblved to aicertain the Pact, by mealaring the 
Time, and the Quantity of the Liquor running our. 

B b And 
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And in order to know if the Acceleration, fuppo- 
fing there vras any, was uniform, during the whole 
Time of the running out, I made ufe of Vcflels of 
different Capacities, terminating in Pipes of differ- 
enuBores, from three Lines Diameter to the fmalleft 
Capillaries ; And I give you in grofs the Refiilt of 
upwards of an hundred Experiments, as it is not fo 
eafy a Task to draw a fafe Conclufion, as may at 
firft be imagined. 

I. The cle^rified Stream, tho’ k divides, and carries 
the Liquid farther, is neither accelerated nor re- 
tarded fcnfibly, when the Pipe, thro’ which it if- 
fues, is not lefs than a Line in Diameter, 
a. Under this Diameter, if the Tube is wide enough 
to let the Liquid run in a continued Stream j the 
Ele^icity accelerates it a little, but kfs than a 
Perfbn would believe, if he judged by the Num- 
ber of Jets that are formed, and by the Diftance 
to which it fhoots. 

3 . If the Tube is a t^pillary one, from which the 
water ot^ht naturally to flow, but only Drop by 
Drc^ the eleSrifled Jet not only becomes conti- 
nued, divided into fwer^ but is alfo ebnfi- 
derably acceler^cdj and the fmallcr the capillary 
Tube is, the jreafer in proportion: Hi this Accele- 
ration. . ... • , 

4*- And fo great is the Effe^i c£ the cledrical Vir- 
tue, that it driws the Liquid out of a very fmall 
capillary Tube, thro’ which it had. not before the 
Eorce to pal% and enaWes it to run out in Cafes, 
where there would not otherwife have been any 
Djfoharge. ' , ; 

' Thefo 



c 189 3 

Thefe laft Fa£ts have ferved as a Bafis to my In- 
€[uiries. I coafider’d all organized Bodies as Affem- 
blagcs of capillary Tubes, filled with a Fluid that 
tends to run thro’ them, and often to ilfue out of 
them. In confequence of this Idea, I imagined, that 
the eleftrical Virtue might poffibly communicate 
fome Motion to the Sap of Vegetables, and alfo 
augment the infcnfible Perfpiration of Animals. I 
began, by fome Experiments;' the Refult of which 
confirm’d my - Notions. I elcfilrified, for four or 
five Hours together. Fruits, green Plants, and Sponges 
dipp’d in Water, ■which I had catefti,-Hy -weighd-^ 
and I found, that, after this Experiment; ail thefe 
Bodies 'were remarkably lighter than othdfs of -tfte" 
fame kind, weigh’d with them, both before and af- 
ter the Experiment, and kept in the fame Place 
and Temper. I alfo eledlrified Liquors of ail forts 
in open VefTels; and I remarked, that the Elcftrifi- 
cation augmented their Evaporation, in fome more, 
in others lefs, according to their different Natures. 
Wherefore I took two Garden-Pots, filled with the 
fame Earth, and fowed with the fame Seeds ; I kept 
them conftantly in the fame Place, and took the 
fame Care of them, except that one of the two was 
cleftrified for fifteen Days running, for two or three, 
and fometimes four Hours a Day. This Pot always 
fhewed its Seeds raifed two or three Days fooner 
than the other, a greater Number of Shoots, and 
thofe. longer, in a given Time: Which makes me 
believe, that the eleftrical Virtue helps to open and 
difplaf -the Germs, and facilitates the Growth of 
Plants- 1 advance this, howeyer, only as a Con- 
' ■ Bb 2 , Jeftare, 
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jedute, which deferves further Confirmation as 
the Seafon was already too far advanced, to allow 
roe to make as many Experiments as I could have 
wifh’d : But here are yet other Faas, of which I 
have a greater Certainty, and which are not lefi in- 
terefting. 

I chofe feveral Pairs of Animals of different kinds, 
Cats, Pigeons, Chaffinches, Sparrows, ^c. I put them 
all into feparate wooden Cages, and then weighed 
them. I eledrified one of each Pair for five or fix 
Hours together : Then I weighed them again. The 
Cat was commonly 65 or 70 Grains lighter than 
the other j the Pigeon from 35 to 38 Grains 5 the 
Chaffiinch and Sparrow 6 or 7 Grains : And in or- 
der to have nothing to charge upon the Difference 
that might arife frorh the Temperament of the Indi- 
vidual, I again repeated the fame Experiments, by 
eledrifying that Animal of each Pair, which had not 
been electrified before 5 and notwithftanding Ibmc 
fmall Varieties which happen’d, the electrified Ani- 
mal was conftantly lighter than the other in propor- 
tion. 

Electricity therefore increafes the infenfible Per- 
fpiration of Animals : Bur in what Proportion ? In 
the R^tid of their Bulks, or in that of their Sur- 
faces? Neither of the one or the other, ftrictly 
fpeaking, but in a Ratio much more approaching 
to the latter than to the former. So that there is 
no Room to apprehend that a human Perfon elec- 
trified would lofe near a 50th Part of his Weight, 
as it appear’d to me that it happen’d to one fort of 
Bird 5 nor the 140th Part, as to the Pigeon, All 
that I have been hitherto able to learn upon this Head, 
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is, that a young Man or Worn an, from 20 to 30, 
being cicdrificd during five Hours, loft fevcral 
Ounces of their Weight, more than they were wont 
to iofe, when they were not electrified. Thefc laft 
Experiments are difficult to purfue with Exactnefsi 
becaufe the Cloathing, which cannot ftdctly be com- 
pared to the Hair or Feathers of Animals, retains a 
good Share of the perfpired Matter, and hinders., 
one from forming a good Judgment of the whole 
Effect of the electrical Virtue. 

This forced electric Perfpiration is very naturally 
accounted for, if we confider, that the electrical 
Matter pervades the interior Parts of Bodies, and 
that it vifibly darts from within outward : For it is 
very plain, that thefc electrical Emanations muft 
carry with them whatever they find in the fmali 
Velfcls, thro^ which they are feen, or at Icaft are 
known, to ifluc. 

This Explanation in my Opinion, occur' to 
every one, who has feen the principal ‘Phammena 
of Electricity. But how fhall we account for all the 
following, Effects ? All ihofe Animals, whofe Per- 
fpiration is increafcd upon their being electrified, all 
thofe Seeds, which fhoot and grow quicker } all 
thofe Liquors, wliich -evaporate i all that Accelera- 
tion of Liquids flowing thro’ Tubes 5, all thofe Par- 
ticulars, I fay^ happen in the Came, manner, when, 
inftead of electrifying thofe Bodies themfelves, they 
are only held near electrical Bodies of a pretty large 
Bulk. The Notion which 1 have, for theie three 
Years paft, formed of Electricity, not only affords 
me an .Explication of this, as fimple as the fesrmer, 
but 1 venture to fay? it was this fame Motion, that 

kd 
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kd me to the Experiments, and made me .even 
forefee their Succe^. 

1 «oa not only fatisfied of the Exiftence of an ef- 
fiuen$ ekdric Matter, which ail the WorJd allows, 
and which fliews itfelf-a thouland Ways? but rrtany 
convincing Reafons have alfo affured me, that there 
is, round every electrified Body, an affluent Matter, 
which comes to it not only from the ambient Air, 
but Ukewife from all the other Bodies, whether fo- 
lid or fluid, that arc round about, and within a 
certain Diflance of it. If thefe furrounding Bodies 
are of a fimpie Nature, as a Stone, a Piece of Iron, 
CT-r. nothing ifllies from them but pure eledrical 
Matter; But if they are Animals, Plants, or Fruits, 
or, -in a Word, any organized Bodies, or fuch, in 
the Pores of which , there is any Subftance capable of 
giving way to the Impulfes of the eleftrk Matter ^ 
rills Matter will, ■ in iffuing forth with the great Ra- 
pidity, which it is known to have, carry along with 
it whaSeverJt finds moveable enough to be difplaced 
by iti and-by fo much will the Weight of the Body 
be dlminifhed j the fame EffeCf being here produced 
by affluent Matter, -as » produced on eleCirified 
-ladies by the effluent. If you will pleafe to read 
over my Eflay, what l advance will be better under- 
ftood. The Increafe or Dimintirion of Perfpiration is 
not a Matter of Indifference to the animal Oecononiy : 
This new Method of incrcafingitat Will may poffifaly 
prove of Ufe ; it is neither inconvenient nor danger- 
ous 5 and neither I rayfelf, nor any body elfc of thofe 
on whom I’ made my Experiments, fuffered even the 
leaft Inconvenienty from in One feels neither Mo- 
rion nor Heat differing from that of the natural 

State. 
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State. Nor did the Animals give any Signs of Un- 
eafinefs, while they were elcftrifying : A little Wca- 
rinefs, and a better Appetite, were the only Effe^s 
we ever perceived. 

As to the Facility of applying this Method, 'tis 
well known that the ekarical Virtue is eafily tranf- 
mitted a good way off by Chains, ; and one may 
caiily imagine, that an eafy Chair,' or even a Bed, fuf- 
pended or fupported in a proper manner, will put the 
moft infirm Perfons in a Situation to be very cora- 
modioufly electrified. But as there is no Neceffity 
to eleflrify them actually, it will bccomekafier ftill j 
for nothing more will be reqhifite, than to place 
near them a Basket of old Iron render’d electrical, 
The commoneft Degree of Sagacity will faffice to 
put this 'Method in Practice, whenever it is found to 
be ofcful. 

I (hall obferve further, that-, when 1 electrify an Ani- 
mal, I render his Perfpiration more copious j and this 
Effect is univerlal thro* every Part of k. When 1 
only place k near an electrified Body, itper^ires as 
much. But is its whole Body equally fcnfible of this 
Effect I I mean, what exhales in confequence of the 
Electricity, does it iffue from every Part of his Surface ? 
I believe it docs not j and that for thefe Reafons. 

Ifkbe (he electrical Matter of the Skin that drives 
out the Matter of ' Perfpiration, -by ruffing towards 
the electrified Body, k is naturM to- riiihk, that this Ef- 
fect takes plahc only in the- Part but 6f which the elec 
tricahM^ter ifiucs : Thus the Perfpiration, whish is 
elcctricaBy forced but, ought to iflue from tliofc Parts 
only, which are the mofi: directly applied toward the 
electricaiBitil^.^^ by-iaq>€feiitknrs. 

■ ' To 
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To an ekcttified Body I apply a Velfel full of Li- 
quor, which iffues Drop by Drop thro’ feveral little 
Tubes pUced in different Parts of irs Circumference ; 
Thefe Drops become continued Streams, and are ac- 
celerated, as if the Veflel had been electrified : But this 
Effect isobfervable on that Side only which faces the 
electrified Body. 

I moiflen a thick Sponge with Water, and cut it in 
two: I weigh thefe two Halves feparatelyj I join them 
again, and place the whok near a large electrified 
Body, fo as to make one Half of the Sponge face the 
Body directly, and the other the contrary Way. Af- 
ter an Electrification of five or fix Hours, that Half, 
which faced the electric Body, was found to be lighter 
than the other, ^c. 

Wherefore I think I have good Grounds to believe, 
that a Man, whoprefentsa S^houlder, or one Side of 
his Head, to a large electrified Body, perfpires more 
thro’ that Part than thro’ any other. Add to this, that 
iince thefe Animals, which I caufed to perfpire in 
tfiis laft manner, and which had but one Side of their 
Bodies expofed to theTlcctricicy, loft as much of their 
,^eigjit,»^e others which were throughly electrified} 
it fbilAws, thaa: they perfpired as plentifully thro’ the 
expofed Part, as the others thro’ the whole Body. 
Whence we may infer, that, of the two Methods, 
which I propofe for augmenting ihfenfible Perfpira- 
tion, the latter is the moft powerful, and moft proper 
to remove Obftructions from the Pores, or to fcour 
them of any noxious Humours which they may hap- 
pen to contain. I have the Honour to be, with the 
greateft, Relpcct, Sir, 

Teur nutfi humble and mafi obedient Sei vant, 

The Abbe Nollct. 

XL 



C I9S 


] 


Read Feb. 25, 
1747-8. 


XI. Several Efiays towards difcovering the 
Laws of Eledricity, co 7 nmunkated to the 
Royal Society by Mr, John Ellicott F.R.S. 
and read on the 2 ^th o/Teb. 1747. and at 
two Meetings foon after. 

I . A Letter to Martin Folkes Efq\ Pr. R, S. 
SIR, 

I N the * Lctter-iately read before the 
Royal Society from the Abbe Nolet, 
containing his Obfervations on the Increafe of the 
Tranfpiration of Animals, and the Growth of Vege- 
tables, by means of the electrical Effluvia, he takes 
notice, that he was led to thofe Inquiries, from the 
Acceleration which (he found from a great Number 
of Experiments) was given to the Motion of Fluids 
thro’ capillary Tubes, upon their being elcdrified. As 
I formerly made fcveral Experiments on this Subject, 
I fhall fubmit it to your Confidcration, whether the 
following Obfervations on thofe Experiments may' 
deferve the Notice of this illuftrious Society. In 
which I have principally endeavoured to prove, that 
the Acceleration of the Motion of Fluids thro' ca- 
pillary Tubes or Syphons is not barely owing to 
their being eledrified, but that, in all Cafes what- 
Ibevcr, there are fome other Circuraftances necef- 
fary, in order to produce this EffeQ:. And I doubt 
not but to make this fully appear, by fhewing, that 
Water, b.dng eledrified, may either be made to run 
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in a coiiftant Stream thro’ a capillary Tube or Si- 
phon, or only to drop, as if it had not been elec- 
trified at all: And likewife, that the Water may be 
naade to run from the fame Syphon in a conftant 
Stream, without being made eleftrical, bur ceafe to 
run, and only drop, the Moment it becomes elec- 
trical, Under the one or other of thefe Cafes, I 
{hall have an Opportunity of taking notice of the 
feveral Varieties obfervable in thefe Experiments} 
all of which I fhall endeavour to account for from 
the following general Principles. 

Firft, That the feveral eleftrical ^hanomena are 
produced by means of Effluvia. 

Secondly, That the Particles compofing thefe ,E/- 
flwvia ftrongly repel each other. 

Thirdly, That the faid Particles are fttongly at- 
traSed by raoft if not all other Bodies whatfo- 
ever. 

That the eiedrical Thanomena are produced by 
means of Effluvia, is in general acknowledged by 
all the Authors who have wrote upon Eledricity, 
however they may differ in Opinion with regard to 
the Bodies in which they are contained. The Pro- 
perties I have mention'd of thefe Effluvia may be 
ealily . deduced from moft of the Treatifes lately 
publiftied on this Sabjefi. . But to leave no Room 
for any Obje^Hon, I would beg Leave to obferve, 
that the Exiftence of thefe Effluvia is proved by all 
thofe Experiments in which a Stream of Light is 
Iccn to iffiie from the eleftrified Body i particularly 
thole Streams which are feen to "ifliie in diverging 
Rays from the End of the original Conduftor, when 
made of Metal, and reduced to a Point} from 

their 
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their being felt to flrikc againft the Hand like a Blaft 
of Wind, when it is brought near the Stream, and 
from that offenfive Smell which generally accompa- 
nies thefe Experiments, and which is always more 
perceptible, the more ftrongly the Sphere is excited. 

That the Particles compofing thefe Effiwvta repel 
each other, appears from thofe Experiments, in which 
two Bodies, how different foever they may be in 
kind, repel each other when they are fufiiciently 
impregnated with thefe Effluvia. As a Feather, by 
the excited Tubes the feveral Fibres of the fame 
Feather, or two Cork Bails, which will be found 
flrongly to repel each other, fb long -as they retain 
any conliderable 'Quantity of thefe Efflwvia. Which 
Pre^erty will dlvvays decreafe, as the Quantity they 
contain diminilhes. 

That thefe Effluvia are ftrongly attracted by moft 
if not all other Bodies, is fb evident from almcA 
all the eleCtneal Experiments, as to make any parti- 
cular Examples of it needlefs here j efpecially as I 
fhall have Occafion to take notice of the ftrong At- 
traction between the eleCtrical Effluvia and Water, 
in accounting for thefe Experiments. And the firft, 
I would rake notice of, I fliall now proceed to ftatc 
as follows. 


ExpER IMEN T I, 

If a Veflel of Water is hung to the prime Con- 
dudor, having a Syphon in it of fo fmall a Bore 
that the Water will be difeharged from it only in 
Drops, on the Water's becoming eleCtrical fay means 
of the Machine,, it will immediately tun in a Stream, 

. C c 2 ' ' and 
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and continue to do fo, till the Water is all difchargcd, 
provided the Sphere is continued m Motion. 

That Water does not run in a conftant Stream, 
but only in Drops, from a Syphon of a fniall Bore, 
is donbtlefs owing to the fame Caufe by which it 
is fuftained above the Level in capillary Tubes. It 
therefore Water is made to run in a Stream barely 
by its being impregnated with the eledlrical E^uvta, 
it ihouid follow, that if one or more capillary Tubes 
be placed in a Veffel of Water, that which is fuf- 
tained in them would either link down to a Level 
with the reft of the Water, on its being made elec- 
trical, or at leaft that it would not continue at the 
lame Height as before j but if the Experiment is 
made, the Water will be found to continue exaflly 
at the fame Height, whether it is elefirified or not. 

Again, if the bare elefirifying the Water was the 
Caufe of its running in a Stream, it would continue 
to run in the fame manner, fo long as the Water 
continued eleftrical, which it will not do : For, on 
flopping the Motion of the Machine, the Stream 
will immediately ceafe, and the Water will only 
drop from the Syphon, notwithftanding its being 
firongiy impregnated with the elcftrical Effluvia. 
To account then for the Water’s being made to run 
in a Stream in this- Experiment, I would obferve, 
that fb long as the Machine is in Motion, there is 
a conftant Succeilion of the eledric Effluvia ex- 
cited, and which vifibly run off from the End of 
the prime Condudor in a Stream, and as they are 
in like manner carried off from all Bodies hung to 
it, thofe Effluvia which run off from the End of 
the Syphon, being ftrongly attraded by the Water, 

carry 
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carry fo much of it along with them, as to make it 
run in a conftant Stream. 

That the Attraction between the Water and elec- 
tric Effluvia is fufficient to produce this EfFed, 
might be proved by a Variety of Experiments ; but I 
lhall ohly obferve, that to this Attradion it is owing 
that filk Lines and glafs Tubes (which, from their 
imbibing fo very fmall a Quantity of thefe Effluvia^ 
are generally made ufe of as Supports in many of 
the electrical Experiments) on only being wetted be- 
come ftrong Conductors : And that if an excited. 
Tube is held over a Veflel of Water, the Water is 
found to imbibe a very confidcrable Quantity of 
this electric Matter? and, on the Approach of a 
Finger, or any other non-eleCtric Body, the Water 
will be perceived to rife towards it ; and if the Fin- 
ger is brought fo near the Surface as to draw off the 
Effluvia, they will carry feveral Particles of the Wa- 
ter along with them towards the Finger, in a Direc- 
tion directly contrary to that of Gravity ? and there- 
fore may well be fuppofed, when aCting in the fame 
Direction, to have an Influence fufficient to produce 
a Stream, as in the Experiment. 

And that this Current of the eleCtric Effluvia is 
the true Caufe why the Water runs in a Stream 
from the End of the Syphon, is farther evident, in 
that whatever tends to increafe or dirainiflh the Cur- 
rent of the Effluvia, produces the fame EfFeft 
upon the Water. I have already obferved, that 
when the Effluvia are ftrongly excited, they will 
be feen to pats off from the End of the prime Con- 
ductor in luminous Rays? and the fame may be ob- 
ferved with reject to thofe which pals with the 
2 Water 



[ 200 1 

Watcf from the End of the Syphon, but if 
any non-ekflric Body is brought under the Syphon, 
as, by its Attraflion, the Current of the Effluvia 
svHl be increafed, fo thefc luminous Rays will like- 
wife extend to a greater Length. Again, if the 
Motion of the Machine is flopped, the Current of 
the eleclric Effluvia will thereby be flopped, and 
the Water will immediately ceafe to run in a Stream, 
notwithflanding its being ftrongly impregnated with 
the electrical Effluvia. 

And that the Water is ftrongly impregnated will 
not only appear from the Drops being fooncr di- 
vided into Imall Particles than they would be if they 
had not been electrified, but from thofe Particles 
being feparated to a greater Diftance from each other, 
by the repulfive Property of the eleiStric Effluvia 5 
and if any of the W atcr is received into a dry giafs 
Veficl, on the Approach of a Finger towards its 
Surface, there will be feett a Spark to ilfue from it 
in the fame manner as from W ater eledrified by an 
excited Tube ; or if any non-elefrrical Body is 
brought under the Syphon, by whofe Attradfion the 
Effluvia rnay be drawn off, the Water will imme- 
diately be fitotd to accompany it in a Stream. 


E Jt F. II. 


If the Vcffel of Water with the Syphon in it is 
fufpended by any non-eleAric Body over another 
ftrongly eledrified, the Water will immediately run 
from tihe Syphon in a Stream s but if fupported by 
a Piece of Silk, or any other elefrrical Body, the 
Water will immediately ceafe rtmning, and only be 

difeharged 
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difcharged in Drops. Thefe ‘^hisenomena may, from, 
what has been already faid under the former Expe- 
riment, be eafily accounted for. 

That the Water is made to run in a Stream, is 
plainly owing to the mutual Attraction between the 
eleftrifed Body and the Water; which Attraftion 
will continue, fo long as the Veffel which contains 
the Water, by being fupported by a Non-ele£lric, is 
prevented from retaining any of the elcCtrical -Ef- 
jlwviai thefe Effluvia drawn off by the non- 

eleftricBody, to which the Veffel is fufpended : But 
on the contrary, when the Veffel is fufpended by 
an Original EleCbric, the Effluvia, not being at- 
traded thereby, will be prevented from running offj 
and the Water will fbon be found to have imbibed 
a Quantity of them, fufficient, by their repelling 
Property, to greatly weaken, or wholly to deftroy, 
the former Attraction, when the Water will ceafe 
to run in a Stream, and only drop, as if it had not 
been held near any eleCirifed Body. Monf. UAbhe 
N.olet has endeavoured to account for the former 
Part of this Experiment, by fuppofing there is, what 
he calls, both an affluent and an effluent eleCtric 
Matter; but he takes no notice of the latter Part, 
which is not eafily folvcd upon his Suppofition. Bur 
if what I have obferved on thefe Experiments is fa- 
tisfaftory, I apprehend I have accounted for the fe- 
vcral ’Phanomena on much more folid Principles, 
and that thereby any lefs certain Hypothefis is ren- 
der'd ufolcls. 

I intended to have taken feme notice of the dif- 
ferent Acceleration of the Fluids thro’ Tubes of dif- 
ferent Bores ; but as this Acceleration will always 

vary 



[ 202 ] 

vary with the Current of the eleftrlcal Effluwat 
unlefs fome Method could be found out to render 
this Current uniform throughout the whole Series 
of Experiments, the Profecution of this Inquiry will 
be rendered extremely difficult, and the Refult will 
at beft be very uncertain. I am Sir, with the 
greateft Refpect, 

Tour mofi obedient humble Servant t 

John Ellicott. 

When the foregoing curious Letter was read at 
the Meeting of the Royal Society on Thurfday 
the 25th of February laft, 1747. I acquainted 
the Gentlemen prefent, that the fame ingeni- 
ous Author had communicated to me a Paper 
itveral Months before, in which he had more 
fully and particularly delivered his Thoughts 
on the furprizing Fheenomena of Eleflricity , 
and as fcveral Perfons expreffed their Defire ot 
feeing that Paper, I requefted of him either a 
Copy, or an Abftraft of the fame ; in Compli- 
ance with which he, fome Days after, gave me 
the two following Papers, containing the Sub- 
fiance of what he had before fhewn me ; and 
I immediately put them into the Hands of Dr. 
Mortimer^ one of the Secretaries of the So- 
ciety, who read them at the two Meetings of 
the Society, on the feveral Days noted at the 
Head of thofc Papers. 


M. Folkes, 
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2. An Eflay tmvards dif covering the Laws of 
Eledlricity, addrejfed to the Royal Society. 

Read March 1 "^HE great Difference I obferved in 
1747-S. Sentiments of thofe ingeni- 

ous Gentlemen who have favoured us with their 
Difcoverles in EleQticity, made me very delkous of 
finding out forae general Principles, by means of 
which I might be able to form a Judgment of the 
fcveral Hypothcfes whereby they have endeavoured 
to account for the principal '^heenomena obfervable 
in thofe Experiments. In order to this I took 
a general Survey of all the iftore remarkable Ex- 
periments, and out of them made Choice of fuch 
as I judged were moft proper for my Purpofej 
and .firom thefe I deduced the general Prin- 
ciples hereafter mentioned. The Advantaged pro- 
mifed myfelf from this Method was, that the plainer 
and more fimple the Experiments were, which I 
made choice of, the lefi liable I Ihoiild be to mifi 
take in any Conciufions drawn from themj and 
that every frefli Experiment, I could account for by 
them, would be an additional Proof in their Fa- 
vour ; and if my Attempt in explaining the following 
Experiments from thofe Principles fhould prove fa- 
tisfaftory, the Truth of them would be thereby fo 
fully confirmed, that we might fafely rely on them 
in forming a Judgment of any of the Difcoverles al- 
ready made? and ^faow general foeverthey may feem 
to be) I doubt not but they will be found of Service 
in profecuting our future Inquiries on this Subjed. 

The Experiments from which I deduced tbefb 
Principles were thcle which follow. - 

D d Exp- 
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Experiment I. 

' If a glafe Tube is rubbed by a very dry Hand, 
and a finger is brought near any Part of it, a Spark 
of Fire will feem to ifTue from it, and ftrike againft 
the Finger; and if the Finger is carried at a like 
Diftance from the End of the Tube towards the 
Hand in which it is held, a Number of Sparks at a 
fmali Diftance from each other will be feen coming 
from it, and a fnapping Noife will be heard. The 
Tube is then faid to be excited, or to be ele<frrical ; 
and at fome times, when it is ftrongly excited. 
Sparks will ifliie from the Tube in Streams, not 
only while it is rubbing, but will continue to dart 
out from it for a confiderable time after the Rub- 
bing has ceafed, and a very ftrong ofFenfive Smell 
Will be perceived. 

Exp. n. 

If the Tube, when thus excited, is held over 
fomc. Pieces of Leaf-Gold, pr any light Bodies what- 
foever, they will be attrafred towards it j and the 
mote ftrongly the Tube is excited, the greater Di- 
ftance they will fac.attra^icd from; and when they 
come near the Tube (tho’ vrithout touching it) they 
will be repelled from it, and continue to be fb, un- 
left touched by Ibmc other Body, when they will 
be attra&ed by the Tube as before : But if the Tube 
is but weakly excited, they will be attrafred quite 
to the Tube, to which they will fometimes adhere, 
without being repell'd from it. 


£ XR 
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Exp. III. 

If a Bali (of Cork fuppofe for Lightnefs) be huog 
by a filk Line, and the excited Tube is applied to 
it, it will not only be attrafted, but will have an 
attradive Quality communicated to it from the Tube ; 
and if any light Bodies are brought near the Bdil, 
they will be attraded by it. 

Exp. IV. 

As the Tube, when ftrongly excited, will not 
only attrad, but afterwards repel any light Bodies 
brought near it, in like manner the Cork>BaIl will 
be endued with the fame Property j fo that a ftnaller 
Ball will firft be attraded towards it, and then re- 
pelled from it, the fame as the Leaf GoM in Kxp. 
2. and on touching any other Body it will be 
again attraded } and this may be repeated feveral 
times, provided the fmallcr. Ball is much iefs than 
the larger one, tho* the Effcd: wilt conftantly grow 
weaker and weaker, as every time the iefler Ball 
is attraded, it carries off with it fbmc of the elec- 
tric Virtue, and is likewife endued with the fame 
Properties as the larger Ball. 

Mr. Gr^, Mr. ‘Dufay, and others have obferved, 
that this eledrical Quality is not only to be excited 
in Giafs, but in moft folid Bodies capable of Fridion 
(Metals excepted)? tho’ in fome it will be fcarcely 
fenfible, and that it is found to be ftrongeft in' Wax, 
Refin^ Gums, and Gials : And as Glaft is the eafieft 
procured , of a proper Form, it has genecaJly been 
ufed in making Experiments. It has been fm- 

D d a ‘ , thcr 
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ther obfefved, that thofe Bodies in which the elec- 
trical Quality is capable of being excited the ftrongeft 
by Fri£tion will receive the leaft Quantity of it from 
any other excited Body, and therefore are properly 
made ufe of to fupport any Body defign’d to re- 
ceive the eleftrical Virtue. The Truth of this will 
fufficicntly appear from the following Experiment. 

Exp. V. 

Hang up two Lines, one of Silk, and the other 
of Thread; that of Thread will be attraded by the 
Tube at a much greater Diftance than the Silk. 
Again j Fatten to each String a Feather, or other 
light Body ; if the Tube is brought to the Feather 
fattened to the Silk, it will be firft attradled, and 
afterwards repelledi and from the Virtue commu- 
nicated to it from the Tube, the feveral Fibres of 
the- Feather will ftrongly repel each other. But 
when the Tube is brought to the Feather fattened 
to the Thread, the Feather will be ftrongly attraded, 
and continue to be fo, without ever being repell’d, 
the Virtue patting off by the Thread it is hung to. 
If a gjiafe Bail is hung to the fiik Line, it will be 
but weakly attrSded by the Tube } but one of Cork 
or Metal much . ftronger. * 

Exp. VL 

Let a B.od of Iron be fnftaincd by ttlk Lines, and 
fcy means of a glals Sphere (which can be more re- 
guhrly and conftantly excited than a Tube) be made 
elcdrical 5 k will be found to have all the Proper- 
ties of the excited Tube mention’d in Biup, x. A 

Stream 
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Stream of Light will come from the End of it, if it 
is pointed 5 it will attract, repel, and communicate 
this Viitue to any other non eleQric Body : On the 
Approach of a Non-eleftric, a Spark ot Tire, with 
a Snap attending it, will come from it s which 
Spark will be greater or lefs, as the Bodies approach- 
ing it have more or lels of the electrical Quality re- 
fiding in them j and there will likewife be the fame 
offenfive Smell as was obferved of the Tube. 

From thefe Experiments, which I think contain 
the principal Thanomena of Electricity, may juftly 
be drawn the following Conclufions : 

\fi.. That thefe remarkabie Thtenemma. are pro- 
duced by means of Effluvia-, which, in ex- 
citing the electrical Body, are put into Motion, 
and feparated from it. 

zdfy. That the Particles compofing thefe Effluvia 
ftrongly repel each other. 

^dly- That there is a mutual Attraction between 
thefe Particles, and all other Bodies whatfo- 
eyer. 

That there are 'Effluvia emitted from the Tube 
when rubbed, and which furround it as an Atmo- 
fphere, is evident, from that offenfive Smell arifing 
from them, from that Senfation on the Hands or 
Face, when the Tube is brought near either of them, 
and from thofc Sparks of Light, on a ftill nearer 
Approach of the Finger to it. 

; That the Particles' of thefe Effluvia repel each 
other, is proved by the Cork-Balls [Exi^. 4.) and 
the Fibres of the Feather {Exp. y.) repelling each 
other, when impregnated with them i and by the Leaf- 
Gold Exp. 3.) being repelled by the Tube, and 

, not 
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not retarning to it again, until, by coming near, or 
, touching, fome non-eleftfic Body, the Effiuvia arc 
drawn off from it. 

From this Property it is, that thefe Effluvia ex- 
pand themfelves with fo great a Velocity whenever 
they are feparate'd from the eledric Body; and as 
they are likewiie capable of being greatly condenfed, 
may we not from hence juftly conclude they are 
elaftic? 

That there is a mutual Attradion between thefc 
Effluvia and moft other Bodies, appears from their 
colleding from the Tube fuch (^antities thereof, as 
to endue them with the fame Properties with the 
Tube itfelf, as was proved by the /i^th, and ^th 
but more particularly by the 6th Experiment. 

Thefe Principles being admitted, it will follow, 
that the greater Difference there is in the Quantity 
of eledrical Effluvia 'm zxxy tx/o Bodies, the ftronger 
will be their Attradion. For, if the in 

each are equal, inftead of attrading, they will repel 
each other j and in proportion as the Quantity of 
eiedric Matter is drawn from one of the Bodies, 
will the Attradion between them inereafe, and eon- 
be firoi^cfl:, when any one of them has 
ail the ek^tkal Matter, drawn from k. . 

The Particles of thefe Effluvia are fo cxcetdih^ 
finall, as eaftly to pervade the Ppr es of Glafs, as is 
evident, in that a Feather, or any light Bodies in- 
clt^ ia a glafs Ball hermetically foaled, will be 
put ip M^uja on the excited Tube being brought 
near the Dutfide of it# and it has been generalir 
thought that they pals through the Pores of the 
denfofr Bodies i and thfre arc foyeral. Experiments 

which' 
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which render this Suppofition not improbable ; tho’ 
1 muft acknowledge I have not yet met with any- 
one that I think is quite conclufive. 

I fhall now proceed to fhew, how, from thefe 
Principles, the 'Phanomena of fome of the more 
remarkable Experiments of Eleftricity may be ac- 
counted for. 


Exp. VII. 

Let a Rod of Iron, pointed at one End, be fuf- 
pended on filfc Lines, as in Exp. the 6th, and by 
the Sphere be made electrical. When the Rod is 
ftrongly cleitrified, a Stream of Light in diverging 
Rays will be feen to iffuc from its Point j and if 
any non-elefrric Body is held a few Inches from “the 
Point, the L%ht will become vifible to a greater 
Diftant^, and if the non-elcfrric Body is likewife 
pointed, a Light will feem to iflUe from that in di- 
verging Rays in the fame manner as from the elec- 
trified Rod. But if the non electric^ Body is flati 
and held at the lame Diftance from the Rod as the 
pointed one was, no Light will be fecn to come 
from it. 

The principal ^hammena to be accounted for in 
this Experiment arc; Why a Light is only feen at 
the Point of the Rod, and not through the whole 
Length of it J Why this Light is viliblc to a greater 
Length, when the Point is approached by a Non- 
elcfrric? And, Why a Light is feen to ifluc from 
the Non-eleCfaric when it is pointed, and not when 
it is flat^ 

Upon which I obferve, that whenever the Sphere 
is excited, the elefrrical Effluvia are thereby pot 
into Motion, "and made to form. an Atmolphere 
a round 
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rouad about it, from whence, aU 

oertv they endeavour to expand themfd\es on an 
Sides’ equally 5 but being ftrongly ^ttraaed by the 
Iron a oreat Part of them are drawn off along the 
Rod’ about whofe Surface they likewife form ^ 

Atm’ofphere, which will be ^Vjg^g’gate^or 

oc thf. Atrraaion of the Rod is, gi eater or 

K “na J 'hfrcpSfivc Power of thefe 

lill always increafe. in proportion 

(Itv it will follow, that whenever the- Sphere is lo 
L-ongly edited, that the ® 

denfS than thofe furrounding the ■ “ij 

bv their tcpulfive Property, drive the oft 

torn the End of it in a Stream, and «hat 
very great Velocity.;, as is evident, frorn their Itr fee 
S iinft the Hand .iike a Biaft of Wr-r^ wKen 
bronifi near the End -of the Rod : And as tins Ve- 
torty“ is partly owing to the Attraft'- of 'he RoJ 
fo- this Attraftion continuing quite to the End ot it, 
the Velocity of the Particles will there be greateft ; 
and as they approach towards the Point, they , will 
be brought nearer together, and therefore become 

deafer there than in any other ^ 

therefore if the Light is owing to. the Darfity and 
Velocity of the Effluvia, it will be viable at the 

Point, and no-wlwtc elfe,. , 

And thafthe Light is thug. proceed, will 
that whatever increafes or diminiflies either th V - 
chyorDenfity of the Particles incr^a^ot dimimfh 
the Li°ht. For, let the Motion of the Wheel which 
mtns fho Sphere be ftopped. *c Currem of the £/- 
fiuvta Will hkewife be flopped, arid the Rays of 
Light will no longer be fecn. to iffuc 
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Point, and yet the whole Rod will continue to be 
electrical s bur, on putting the Sphere again into 
Motion, the Eiffiuvia, will become vifible as befoie, 
and will incrcafe, as the Sphere is more firongly excited. 
Again, the Light will be vifible to a greater or lefs 
Diflance, as the Point is more or lefs acute j and as 
this Light is always brighteft next the Point, and 
glows fainter, as the Rays diverge, this is plainly 
o\v ng to the different Dcnfity of the Rays at equal 
Diftances j for, when the Point is more acute, _ the 
Rays Will diverge lefs, and therefore will be denferto 
a greater Diftance than when it is lefs acute. 

When a Non electric. Whole End ts flat, is brought 
within a few Inches of the. Point of the electriflea* 
Rod, the electric Stream _wili ,be attracted by it/ 
and the Rays made to diverge lefs than .before} and? 
the Effect will be the fame: as. if the Point was 
more acute j viz. a Continuation of the Light to 
a greater' Diftance, and which ' wiil.'bC &rrher in- 
creafed by the additional Velocity the Patricks wilt 
acquire from the Attraction of rife : Non -electric.. 
What will follow on a nearer Approach of the Non- 
electric to the Rod, will be cpnfider’d under the 
next Experiment. 

If the Non-electric is pointed, and held . in the 
fame Place as the former, a Light will appear from 
it the fame as from the electrical Body ; Eor, as the. 
Points of the .two |lpds arc the Parts which ap- 
proach neareft each other, the Attraction thereAwil 
be Stongeft: The Rays therefore, which dberged 
from the electrical Rod, will be attracted by, and 
madCdb.x^Verge towards, the Point of. the non- 
electrical Rod, and will confequently be neatly of 
the fame Denfity at the one as the other 5 and the 

E e Velocity 
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Velocity being accclejrated by the' additional Attrac- 
tion, the Rays will become luminous at the Point 
of the Non- cle£fric, the fame as at the Point of the 
eieftrified Rod. If this Experiment is made with a 
Tube, inftead of a Sphere, as it cannot be (b uni- 
formly excited as the Spheres the Light will ifl'ue 
from the Rod in Flafhes, as the Tube is more or iefs 
excited. 

Several very ingenious Gentlemen, and in parti- 
cular the Abbe Hollet have imagined, that the Light 
feen at the Point of the Non-cle<3:ric was produced 
by means of Effluvia iflliing from it in diverging 
Rays towards the ele<firificd Rod, -and which Cur- 
rent of Effluvia is therefore fuppofed to be the 
Cavtfe of the -attraifive, as a like Current iffuing at 
tlie fame time from the oledrified Rod is fuppofed 
to be the Caufe of the rcpalflve Property of Elec- 
tricity. 

This Conjefture being dircdfly contrary to the 
Account I have given of this ^hanomenon, I fiiali 
offer fome Confideratiohs in Support of what I have 
advanced, and which I think Will make it appear 
highiy iaaf robable, that any fuch Current o?‘Effiwvia 
iffiies out of the Non-cle^icj but as what Lhavc to 
offer on this 'Subje^ would treipafs too much on 
the Society's Time^t pre&nt, 1 (hall-defer it to my 
next Paper. I am^ 

• ‘ Gentlemen, 

. 1 , . Tour ekliged humble Servant, 

- : . Jdb& iBllicott. 


3 - 
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3 • ^ Continuation of the foregoing . 

iJWMay a Paper I had the Honour tocomtnu- 

■ J|_ nicate to this Society ^ March 24, I en- 

deavour’d, from the Principles therein laid down, to 
account for fome of the moft r^ragifkable ^hano- 
mena of Eleftricity 5 and in particular for that Ap- 
pearance of a Light ifluing from the End of an iron 
Rod, when pointed, and made eledtrical 5 Why . this 
Light was vifible only at the Point, and in no other 
Part of the Rod : - Why the Light was vifible to a 
greater Length wheln the Point was apptoiched by 
a Non eleftric : And why a Light will be feeff_ Its if- 
•fumg from the Non-ele^ric when it is pointed, but 
not when it is flat. * ' ’ 

-I fhali now endeavour, from the fame Principles, 
to account for thofe ^hanomena, which will be 
produced on a nearer Approach of the Non-ele€i:ric 
to the elcdrified Rod. 


Exp. VIIL 

If the non-eleftric Body, whether flat or pointed* 
is brought nearer to the End of the Rod, than in the 
laft Experiment, there will be a fmall Stream, of 
Light produced, reaching quite from the electric to 
the non-elcctric Body 5 and if brought ftiil nearer* 
th^re will iffae a Spark attended with a fmall^^p- 
ping ,Noife, which will be fucceeded by others at 
equal Intervals 5 and if the Non-electtic is held at 
fome Di^fqee from the Side of the Rod, the Point 
of it wUi appear 

' ; . ‘ I’.i v ^ 
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of the electrified Rod will be lb. If it is brought 
nearer, there will likewife be Sparks produced at 
nearly equal Intervals from each other, which will 
fometimes appear as itfuing from the Side of the 
eketrified Rod, at others, as coming from the Non- 
electric. 

If a Finger is uled as the Non-eicctric, it will re- 
ceive a iinart Stroke } and if Spirit of Wine, heated 
fo as to emit an inflammable Vapour, is made ufe 
of, it will be kindled by the Spark. 

Thefe ^hamwena may, on the afore-mention'd 
Principles, be thus accounted for. 

If the non-eIe(3ric Rod is pointed, and brought 
fo near, as, by its Attraction, to prevent the Rays 
ifluing from the Point of the electrified^ Rod from 
diverging, they, will b'e* drawn off parallel to each 
other, and confequently be equally luminous through- 
out tlie whole Distance between the. two Rods. 

If the Non-elcctric be brought ftiil nearer, the 
attractive Force will be fo much increafed, as not 
only to affect the Effiuvia, when they arc driven 
off from the Point of the electrified Rod, but to be 
capable of drawing them off from a confiderable 
Fart of {he Rod beyond the* Point; and that with 
a Velocity, and- in a Quantity, fufficieut to occa- 
lion both the Spark -and Blow, as well as the Noife 
that is heard. ; •' ' , ' . - . ' 

' The fame is the Cafe, when the non-clectric 
a Fiiiger, is held againfl: the Side of that 
which' Is made electrical : At a greater Diftance a 
Light will appeac-as iffiiing frbm the Non-electric, 
the Particles -attract-ed from' a large Surface of the 
-Rod (and therefore not vifible as coming from it) 
being made to converge fo a Point, arc thereby ren- 
dered 
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dered luminous, and, if brought nearer, there will 
iffue Sparks in the fame manner as when held to the - 
End ; And that this is owing to the Increafe of the 
attractive Force, feems plain ; for it was obferved in 
the laft Experiment, the Attraction was capable of 
changing the Direction of the Rays at the Diftance 
of feveral Inches? whereas a Snap or Spark is fel* 
dom produced, when the Non-electric is held more 
than an Inch and half diftant. If therefore the 
Attraction decreafes, as. the Squares of the Diftances 
increafes, as it . probably docs, the attractive Force 
will be many times greater in one.Cafc than in 
the other, and if where the , attractive Power was 
weaker, as m the former Experiment, there were-fb 
many Rays of ^the electric Matter collected, as to be 
fuj^ient to produce a Light, it cannot be thought 
extraordinary, when the Attraction is fo greatly in- 
cre^fed on the nearer Approach of the Non-electric, 
that both the Denfity and Velocity of the Particles 
fhould be thereby increafed, fo as to produce Heat 
fufEcient to fire the Vapour arifing from Spirit of 
WiJtc, or any othej: inflammable Vapour.- - • 

And' that the Quantity of the electric Particles is 
greatly increafed, as well as thdr Velocity, is evi- 
dent fiom that large Surface of the Rod, which, -fay 
the Approach of a Finger, is in one Spark -divefted 
of'them and which requiring fomc time befoire it 
can be again fufficicntly recruited, L apprehend is: 
tiw-Reafon qf that Interval between the '.Sparks. 
And here it muft be obferved, that the Diftance 
the Point of the Non-electric is held at from the 
Rod, in , order to produce the greatefl: Spark,; muft? 
be varied, in prpporjic^ ,as t.hq’.Rod is,MefaiSrifi«d in - 
a greater or IclS Degree 5 tlie morc’ftrongly the Rod 

is 
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is itBpfegftated ' the greater will be the Diflaiice; and 
if thca the, JSfea-.cleftric is brought nearer, the Sparks 
will he fiaalkr, hut fucceed each other quicker j fo 
that ;^heh it is brought, almoft to touch the Rod, 
they will appear like a fmall Stream. The Rcafon 
of,ry?hJCh'i take to ..be, diac as the -eledric Atmo- 
4»herefuf rounding the Rod isdenfer 'Jiearer it-than far- 
ther ofF,'when the -Non-eie^tric is brought into lb very 
denfe a Part of the Atmofphere, it will from thence 
becomd hearly as -riedrical as the Rod itfeJf; and- 
therefoce lofe great Part of its attractive Force, and 
cqnfequently will only be able to draw off thofe 
Particles from the Rod which are neareft to it. 

I would farther take notice, that the Sparks- are 
always produced in the Space between the Non- 
electric and thfet.Rod, and often appear as ifluing' 
from ’^e-. ^^^-on elcdtic. ' Tihs Appearance is proba- 
bly owing to thofe Particles, which, by their Elaf- 
ticity, are refleOred back again from the Non*eIe£lric 
towards the Rod, and which, by ftriking againft 
thofe coming from it, produce both the Sparks and 
. Noifc that is heard j and as 1 have already ihewn, 
th^. the; Particles often appear in luminous Rays at 
thfe. Pomt ipif the Non-clearic, it thence happens, 
that the Spark is frequently kindled foncar to the 
Hon>>^e£lxic> as te- app^r ^ ifihing ftom it. - 
fobferved, in my forma; Paper, that fevetal 'in- 
gcifioos Cjentlemen, from this Appearance of a Light 
at the Point . of the Non-ele£iric, have imagined 
there ^s a Current of clectrieal Effluvia continu- 
ally i0uing out of k, and which, fetting in towards 
the elegtrSied'Rod, was theCaufe of the Attraction 
q£ the Electricity-: And this Conjcciurc of theirs 

■ : - " "wUl 
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will feem to be greatly favoured by the following 
Experiment. 

If fbnie of the Fibres of a Down-Feather be faft- 
cned to the End of a fmall Skewer or Wire, and 
made electrical^ they will ftrongly repel each other, 
and will expand theoafelves on all Sides to the 
greateft.Diftance pofliblc from each others but if a 
non electric Perfon bring the Point of a Pair of 
Compaffes, or any other Irnall-pointed Body near 
them, they will be repeil’d from it, and driven up 
together as with a Blaft of Wind, and, in .the, dark, 
a Light will be feen as iffaing-from the Point i from, 
whence it might be concluded, that the Fibres are 
rcpeli’d * by Effiuvia ifluing out of the Point of the 
Non-cTectric. 

As -the Abbe NoUet endeavours to account for 
the Attraction of Electricity * on this Principle, I 
fhall offer fbme Conftdcfarions, which,, notwith* 
handing thefe Appearances, have induced me to 
be of a different Opinion i and they are founded 
on the following Obfervations. 

Fb’fii That however replete any Bodies may be 
with the clectfic Matter, none of thefc 
Tismena arc ever produced, uniefs the Effintiia 
■'* arc- firft cx.cited in fomc particular Sodj/jjad 
pdt in Motion; either • by r^bb^tig; dr^&frfc 
Tuch-lilce Operation. i 

Sicmdfyj That the Effirnda itt riot to be.cqually 
excited in all Bodies, but much ftrongcr in foaie 
-than in others j and that, in particular, th^^ ajte 

not caj^o ttf being ::at ocelted m Metals 

- ■ 

Tbirdfyi 



Thirdly, The attractive and repiiifive Propert/ 
will- be ftronger or weaker in any Body, in 
proportion to the Quantity of excited Effluvia 
, wherewith it is impregnated. 

thofe Bodies which are moft eafily 
.excited by Friction, will receive the leaft Quan- 
tity of the electrical Effluvia from any other 
excited Bodyj and, on the conu'ary. Metals, 
or thofe Bodies in which they cannot be ex- 
cited by Friction, will- receive the moft. 

From thefe Obfervations i think it may be»fhewn, 
that this Appearance of Light is fo far from proving 
that the Effluvia come out of the Non-electric, at 
whofe, Point they are vifiblej that from thence it 
c^not be concluded the Body has any of the elec- 
trical Matter rcftding in it, but is rather a Proof to 
.thp contjwy. For Lhavc already ihewn, that the fame 
Appearance would be produced from the fetting in 
of the Effluvia into the Non -electric j and this 
might be confirmed, if neceflary, by a Variety of 
Experiments. And as thofe Bodies, at whofe Point 
this Light appears the ftrongeft, .afford us no Signs 
of tjrcif ^haying pny of the electrical Effluvia re- 
nding in 'them,. cither by their attracting or repel- 
ling other Bodies, orJby their being capable of being 
petted in them by Friction, as in, Glafs, nor 
ip fliort ahy fort of 'Evidpcc wfaatfoever, bat what 
afi&s from this Appearance j may we not expect 
fopie,, better Proof of their being poffeffed of thefe 
Efflkvta, btfore Ve admit of their iffaing out of 
them?. ■ 

_ Again, it appe^S very extraordinary, that thofe 
Bodies, in which the Effluvia cannot^ be exci|edby 

yr-V/fv-ri ’ ' any 
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any other Method, fhould fend forth inch Streams 
of them, only on their being brought within a few 
Inches of the eicitrified Rod, and that thefe Streams 
fhould increafe as the Rod is more ftrongly eledri- 
fied s and yet that few or none of thefe Streams fhould 
iffue from thofe Bodies in which the Bffluvta can 
be excited : And if the' firft-mention'd Bodies are 
themfelves ftrongly impregnated, the Streams will 
difappear, and they will be fo far from parting with 
any of their Efflu'pia, that, on the contrary, they 
will be ftrongly repelled by the Rod. 

I farther apprehend, on this Suppofition, it will 
be extremely difficult, if not impoffible, to account 
for the ceafing of the Stream from the Point of the 
Non-electric onftopping the Machine 5 as likewife that 
the Rod fhpuld fo foon be divefted of its Effluvia^ on 
fuch a Non-eledric's being held near it, which it 
■would otherwife retain For fevctal Hours, and which 
I think is a ftrong Proof of the Effluvia^ palling 
from the Rod into the Non clcdlric. And that it 
certainly does fo, may be -confirmed by the Perfon 
who holds the Non-ek£tric ftepping upon a Cake of 
Wax, when he will loon become clcftrical, from the 
Effluvia he will receke (thro’ the Point of the Non- 
eleftric) from the Rod j but folong as be continues to 
fe fo, there will not be feen any Light to ilTue from the 
Point ; which I apprehend cannot be accounted for 
on any other Principle, but that of the fetting in of 
the Effluvia at the Point of the Non-ele&ic. And 
as I have already Ihewn, that all the 'Ehanomena arc 
naturally to be accounted for on this Principle, wirh- 
out being liable to any of the above- mention'd Ob- 
1 inuft renaain of the Opinion (till i can fee 
F f thefe 
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thefe ObjeQ:ions anfwer’d) that this Appearaticc of 
Light is no Proof that the Effluvia ifibe out of the 
Non-cleftric, but of the direft contrary. 

The above-mention ’d Objedlions might be brought, 
with equal Force, againft the Fibres of theFeather being 
repelled by Effluvia ifluing out of the Point of the 
Non-ek£tric that is held near it, and in particular, 
that this EfFeft would ceafe to be produced, either 
when the Machine was flopped, or the Perfon who 
held the Point became eleftrical. And to thefe I 
would add, that if this was really the Cafe, the Fi- 
bres would continue to be repeU'd, notwithftanding 
any Alteration in the Shape of the Non-eledric j 
whereas, on the contrary, if the Joint of a Pair of 
Compaffes was held towards them, inftead of the 
Point, they would be ftrongly attrafted to it : And 
the fame Will always happen, whenever an obtufe 
Body is brought near them inftead of a pointed one. 

The true Caufe of this remarkable ^hanomenon 
I apprehend to be the different Denfify of the Effl 
fiuvia at the Extremities of the tv/o Bodies ; for I 
Bave already ffiewn the Effluvia will be' much denfer 
’’at the Extremity of a .pointed ‘febdy than at an ob- 
'thfe one: Afiid as the Force by' which the Particles 
chdeaVout to expand themfelves, incfcai^ in propor- 
'tion to their EJenftty, it follows, that the Particles 
.wilt be refleded back with 'gteater Violence* from 
the pointed Body than the other 5 and this Force ex- 
ceeding the attraftive Power of that particular Part 
of the Feather, to which it is direded, the Fibres will 
Be icpcilfcd By It 5 "whereas '.the 'Force, with which 
the Pericles' endeavour to expand fhemfeives from 
“the obtufe Body,' being Icfs than the atfraOivc !lPb*wct> 
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it follov/s, that the Fibres of the Feather will conti- 
nue to be attrafted by it, 

Exp. IX. 

Take two Plates of Metal, very clean and dry, 
whofe Surfaces are nearly- equal •, hang one of them 
horizontally to the electrified Rod, and bring under 
it upon the other any thin light Body, as Leaf-Silver, 
when the upper Plate is made electrical, the 
Silver will be attracted by it j and if the under Plate 
is held at a proper Diftance, will be perfectly fut 
pended at right ^^nglcs to the Plates, without touch- 
ing either of them 5 but if they arc either brought 
nearer togethcir, or carried farther afunder, the Leaf- 
Silver will ceafe to be fufpended, and will jump up 
and down between them. The fame Effect will be 
produced, if you reverfe the Experiment, by electri- 
fying the bottom Plate, and fufpending the otbet 
over it. 

If the upper Plate is electrified when the L^pafi- 
Silver is brought near, it will be- attracted upwards 
by it, and tl^reby become cleftrical; and fo long 
as it continues to be electrical, it will likewife be 
attracted downwards by the non electrical Plate* 
Whenever therefore this laft Attraction added to the 
Gravity of the Silver, which acts in the fame Di- 
ireetion, is equal to the contrary Attraction upwards, 
^.eaf-Silver will, by means of thefc two oppo- 
fite Forces, be kept iulpen4e4 between the Plates, 
and will continue to be fo, as long as the Equality 
of thf |c Borges preferved. 

Ef a I have 
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I have already {hewn, that the Attra£{:ion between 
any two Bodies wii! always be in proportion to the 
different Quantity of eleffric Effiuniia they are poi- 
feffed of > the greater that Difference is, the greater 
will be the Attraffion. In order therefore to ob- 
tain this equal Attraffion at firft, the Leaf-Silver muft 
be imbued with a greater or leffer Quantity, in pro- 
portion as the Plate is more ftrongly or weakly 
eieftrified, but always with a much lefs Quantity 
than the Plate j and likcwife the lower Plate wifi 
require to be placed at different Diflances, in propor- 
tion to the Quantity of eleffric Matter the upper Plate 
is pcflefled of. As therefore the Sulpenfion of the 
Si.vcr depends upon the exaff Proportion of Attrac- 
tion (ariling from the different Quantities of cledtric 
Matter} in the two Plates and Leaf-Silver, it follows, 
that whatever, alters the Quantity contained in any 
one of them would prevent the Sufjsenfion. 

It is well known, that, by the Attraction between 
any two Bodies, the electric Effluvia are conti- 
nually drawn off from that which has the greateft 
Q^ntity of them, till the other being fufficiently 
Impregnated, the Attraction ceafes. In order there- 
fore, to prefcrve thefe Proportions, it is neceffary, 
that, as faft as the non-electric Plate draws off any 
of the Effluvia from the Leaf-Silver, it fhould part 
with it again 5 and fo, by continuing to be a Non- 
electric, an equal Degree of Attraction be preferved j 
and again, that the Leaf-Silver fhould receive a frcfh 
Supply from the eiedricai Plate, equal to what it 
conflantly parts withj and the electrical Plate muft 
JUkewife receive an equal Supply from the Globe 5 

and 
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and that there is fuch a conftant Current of the elec- 
trical Effluvia^ is evident, from thofe fmali Streams of 
Light, vifible at the two Corners of the Silver next 
the Plates. If therefore fhe Globe fhould be flop- 
ped, or the under Plate by any means become elec- 
trical, thefe Proportions would be thereby defttoy’d, 
and the Leaf-Silver would ceafe to be fuipended. 

That the Leaf-Silver is always nearer to the non- 
electrical than to the electrified Plate, is owing to 
its receiving its Supply of Ejflwvia from the Atmo- 
fphere furrounding the electrified Plate : for as the 
Plate is more fttongly electrified than the Silver, its 
Atmofphere of Effiuvia will be denfer to a greater 
Diftance than that furrounding the Leaf-Silver, and 
therefore can fupply an. equal Quantity at a greater 
Diflance than what the lower Plate can receive from 
the S;ilver, wfaofe Atmofphere is rarer and there- 
fore, as the Silver will always be fufpended in that 
Parr where the two Currents are equal, without 
which I have already fhewn the Proportion would 
be deftroy'd, it will confequently be always nearer 
to - the non-elcctric?iI th^n to the .electrified Plate. 
If the Experiment is reverfed, by electrifying the 
under Plate, and making the upper one the Non- 
electric, the only Difference will be,, that the Gra- 
vity of the Silver mull then, be added to the Attrac- 
tion of the electrified Plate, and will therefore cauft 
the Silver either to be nearer, the norf-electrical one, 
or the Plates to be. moved a little farther afunder, 
or perhaps both. ' 

I fhali' not at prefent prefume to take up any- 
more of dbe Time of this Uluftrious Society i hoping 

tot 
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that I have already {hewn how the principal '^hano- 
mena of Electricity may be accounted for, upon 
the few Principles I have laid down 5 and how- 
ever in different Experiments the Effects produced 
may either be varied, or increafed, I doubt not but 
they may all be eafily accounted for from the fame 
Principles j as I fhall willingly attempt to make ap- 
pear at fomc more convenient Time, fhould it be 
thought neceffary. In the mean time I have the 
Plcaforc to fubfetibe myfclf. 

Gentlemen, 

Tour moji obedient humble Servant, 


John Ellicott. 


XIL A hrkf account of a Roman Teflera, 

. Mr. J<^ Ward F. R. S. m Prof Rhetor. 

brafe plate, whitih accompanies 
,*y47* this paper, and has been the pcca- 

lion it, was dug iip fome time linc'e at Mafkct- 
flteet to Bedfordfhirej' which lies in the Romani 
i^adt^ed WatUngflreet, about live miles on this 
fide Dunftablej and was brought to the Society by 
their woil% Member SamteWlarklbSsii, 
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The infcription ingraven on the two fides is, 

TES.DEI.MAR. Seethe 

SEDIARVM 

Which Words may, as I apprehend, be read at 
length in the following manner : 

Tejfera JS/iartis Sediarum. 

The firil abbreviated word tes. I, take to ftand 
for Tejjera, a dye or cube {«*), fo called from the 
Greek word 'riosa^an or rio^epst, four j rcipeQ: be- 
ing had to its number of fides, diftin£l from the 
two horizontal planes, above and below. And un- 
der this confideration it was diftiaguilhed from, the 
Tahst which, being round at each end contained 
only four planes or faces, whereon it could fhind, 
and therefore when thrown had no more than two 
itde faces :ln view. Hence ludere tails et tejferis 
are fpoken of by Roman writers as two different 
games {h). 

But if this was the ifirft and original notion of the 
word Teffera, it was .applied afterwards «> nuny 
other things 3 and that, not lb much from a findit 
tude in .the figure, as from the telation they bore 
to fome other thing, of which they were the fign 
or token 3 as the points, ;on.:the upper plane of the 
dye denoted the good or illsfuccefs of the caft. To 
recite the fevcral ufes of this wofo would.biotb.bc 
tedious and nnneccflkry ; and therefore I lhall men- 
tion fome few only, .from wlach .the defign of this 
blare may the more eafily appear. 

And 


(a) Mtarah, I»fmu,S0^» JSfe 

Jineif, cop, 16. 
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And I fball begin, with the Tejfera hofpitaliSy 
which was either public or private. As to the for- 
mer, we find among the infcriptipns publifhed by 
Gruter inftances of two municipal towns, who put 
themfelves under the patronage of a Roman gover- 
nor. And the reciprocal ingagement between them, 
which was ingraved on two copper plates, in the 
form of an oblong fquare, with a pediment at the 
top, is called in both tessera hospitaeis (<«). 
The deliign of the latter was to cultivate and main- 
tain a lafting freindlhip between private perfons, 
and their families ; and gave a mutual claim to the 
contrafting parties, and their defeendants, of a re- 
ception and kind treatment at each others houfes, 
as occafion offered. For which end it was requi- 
fitc, that thofe Tefferae fliould be fo contrived, as 
might beft preferve the metiiory of that tranfadfion 
to pofterity {b). . And one method of doing this 
was by dividing one of them length wife into two 
equal parrs, upon each of which one of the parties 
wrote his name, and interchanged it with the other. 
A draught of one made of bone, and ,fo divided, 
may be ften in "Tkomafimsy with the name of the 
perfon oat each part. Upon one of them is, 
POEYNICES 
ASCANXO.F. 

And upon the other, 

CLAPHYR 
ANDRAE. AI. I.F. 

The 


(a) Pag, CCCJ.XII, CCCX.XIU. 
aat. y* a. 87, 


{h} PlmtU Pfsml, >♦ I. 
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The names arc ^ivritcn on the infide 5 and when thc. 
two parts were put together, they made a cylinder 
From this cuftom came the proverbial exprelnon, 
tejferam h'&fpitdlefn confringere ; which was applied 
to thole perlpns, who violated their engagements (^). 

Tlie tejferaejrumentariae.sxc often mentioned by 
Roman writers, which were fmall tallies given by 
the emperors to the populace at Rome, intitling 
them to the reception of a certain quantity of corn 
from the public at ftated feafons. And thofe, who 
were po0c0ed-of them, when they did not want the 
t^rh, fomettiBK fpld them to .others; as ’^c learn 
from the fatyr iftjT whea he lais.: 

■ '^'Suftimula neper edit qini *oiUs teffera ‘Oenif 

Frtmenti (f), 

■ *ri»e perfon, who had the infpedion of thefe tef- 
ferae^ and-diftributed the corn to thofe, who pro- 
duced diem, feems to have been called tejferarius i 
as ‘Pignorms obferves from a funeral monument, 
inferibed symphoro tesserario sbr. caesaris (jd). 
Thefe tejperae were firft made of wood, as appears 
frcMti the words of Plinj, where treating upon the 
nature and properties of trees he fais, Ligujira tef- 
feris atilijjima (e). But Fabretti has publilhed the 
draughts of two of them made of ftone, in the form 
of cylinders, and of the fame fize with the originals. 
The fengdi of them is fomewhat Iboifeof three inches, 

dimeter three quarters of an inch, aifd the fol- 
‘ ' - ■ ' ' ■ ' ' lowing 

— — * 


(e) JuvemU Sat. vit. T74, . (i) Dt firms, peg.-iiB. ed, 

G§_ • 
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lowing infcriptions cut upon them contain the names 
of the perfons, to whom they belonged : 

XORQVATVS I. 

CREOP. D. r. PELORI 

•Where d. i, the two lafl letters in each infcription 
ftand, as he fuppofcs, for die ^rima menfis, the time 
appointed for receiving the corn (a). 

There was alfo another fort of tejfera, not much 
unlike t^efe, which intitled perfons to a fight ,of the 
public games and other diverfioas 5 but they are ge- 
neraliy made in the form of an oblong fquare. Tig- 
norms has given us the dtau|ht of one in his own pot 
feflion, which confifted of ivory. Upon one of the 
fides is the name philomvsvs pereli, on the next 
SPECTAViT, on the third a, trident, and upon the 
fourth ; a branch (b) j the two laft of which 
plainly ftiew, that it was given for admiflion to the 
combats of the gladiators. Others of them had on 
diflFerent fides the name of the perfon, with the day, 
oh which the fhow was exhibited, and the names 
of the confuls^at that time. Inftances of thefe may 
bq.feen in one of which, as he fais, 

wis of yellow glals (e). 

But the te£[era msiiitaris moft frequently occurs 
in the Rpman hillorians^ which was the fignal given 
hy the general, or ebeif comman'dcr of an army, as 
a direffion to the foldiers for puting in execution 
any duty or fcrvicc required of them. This upon 
urgent occafions was only vocals as for a fijddcn 

march. 


fa) lnjcript, anttq» fag. .(b) VbT 

{() a* Ujf, bofpital, cap. 15 , 
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,march, or an attack upon the enemy. Eat in ordi- 
nary cafes, as for feting the watchj taking their 
diner, or the like, it was writen on a tablet. Tho 
in either way it .was firft given by the genera!, 
to the. "officers next in rank, and from them to 
the fubalterns, till it carne to the perfon, whofe 
province it was to communicate it to the foldiers in 
"each company. This tablet was commonly made of 
w'ood, as appears from ^olyhius, who calls \.t%vKi(fiovy 
a (mail piece of wood (a). The fignal inferibed 
upon it was very, ftiort, and ufu^illy comprifed in 
.otic dr" two words; as -^iiforia, ‘virtus, 
’mbjfcumt triumphus imperatorisy mention’d 
by F'egetius {b) j - with many others of the like na- 
ture, which may be fcea in antient writers. The 
perfon, whdfc office it was to impart the fighal im- 
mediatly to "the foldiers, is by Vegetius called ‘tejfe~ 
rarms {c). Hence in Gruters inferiptions we meet 
with AVRE. ianvjlRIvs. tesserari vs. L % Gr . 3CIH, and 

C. GALERIO. C. LIB. AGATHON. TESSER ARIO. COHU XIL 
PRAET. MILITVM, aS alfo L.POMPEIO. L. F, POMP. 
REBVRROi PESSERARIO.IH.CENTVRIA..1 (</).By which 
different forms of expreffion compared together one 
would be lead to conclude, that every century had 
its teffer-oriusy from whom the foldiers immediatly 
received the %nal; and that when the legion or 
‘cohort only is mentioned, the meaning is/iot, that 
the perfon named in the’ inferiptidn performed that 

office 


(a) Lib. VI- pgg.j^-jq. ei. Part/. (b) Lib. III. cep. 5. 

(cj lib. 11, cap . i , (dy Pag. dcvi. lO. ncrili. 7. l»s:iX. 10. 

■ ■ ", Gg a 
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office to the 'whole le^on or cdliort, but only to 
forae panicular century in each of them. 

But befides thcfe civil and military teprae thtrc 
were others, which more efpecially related to religioi^ 
^{Fabrs, and may therefore be called facred i to Which 
the infcription on this brafs plate feemsto agree. Bor 
the two next words ingraven upon it, namely dei. 
mar. muft, I think, ftand for ‘Dei Martis. And if 
the laft word sediarvm be taken for the name of a 
town, called 3edke, this- upra may refped the 
<jod Mars, as the tutelar deity of that place. The 
reiio-ious worfhip among the Romans conlifted cheifly 
in Scrifices and other public ceremonies, the expenfc 
of which in particular places was fupported either by 
the contributions of the inhabitants, or by private 
^ts. Wc have an faftancc of the latter in an in- 
&iibtioti fitft puhMfhcdVby where it is faid, 

that L. Veratias FMkipms, {d) patron of Tolen- 
tium, (or ToBentium a municipal town in gave 
to the inhabitants their annual facrificcs, which were 
offered on the- eleventh of May for a plentiful har- 
veft. That infcrip'tioh is cut on a btais plate in the 
of m ottong fquare, with a female buft in a 
pediment at Ifee top, defigoed very probably to re< 
prefent ttie deity, to whom thef addteffed.' As 
the inferipdon is peculiar in its* kind,' i iball here 
give the whole Of it, as irftamfelh 

- ' TESSERAM. 



{a)' Grut- Bag, cxciv. 2, 
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T£SS^TS.AM:PAGAIt ICAU 
I 4 . V5B R.A T I V^S. F E i I C I S SI 
M VS. FATRONYS. P AGANIS 
FAG I 0.TOI.ENTINES 
HOSTI AS. E VSTR. ET. XESSER. 

AER. EX. VOTO, 

V. ID.MAIAS. FELICIT. (a).' 

This is called tejfera paganica, as I imagine, frotia'' 
its intitling the pagani, or inhabitants of that tov^n, 
to tbs annual claim of the facrifices therein men- 
tioned. And fo far it agreed with the nature of a 
public tefferat which being lodged in the hands of 
the proper officer, authorized him to cOllear the fc- 
veral contributions affigned for fuch religions par-'* 
pofes» Asd-4f this latter fort I take the plate' to 
have been, which makes the fubjeft of our prefent 
inquiry ; both the form and lize of it fuiting very’ 
welt With fuch a defi^, . as it -.was porta'bJ.e> ' and[ 
ready to be produced, if ocGa:fca Jcequired. • And 
agreably to tius notion of the 'word tijftra the’^an- 
tknt Qhffarks^ inretpret t^erpritis by 
a feribe QX(^rk. '■ - ■’ 

As to the following word sediarvm, tho it 
nO where elie occurs, that i know or? yet- this, I 
prefume, cair be no juft objeSion agaAft its bein^ 
taken here for the name of a town, called: 
when it is confide red, hoW many iaftaBiccs of the 
like nature are to be feund in: the infimpdons col- 
Jei^d by Gtutet and others, .which ’give ns the 
' . - > . ; . ■jutmes 
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naitcs of mat;|iy .anticnt_pUccs in the, Rptnan pro- 
vinces not myitiohc'd .by any other writers. And 
befides, the form of this word appears analogous to 
the hames of fcveral other Roman towns here in 
Britain t as, ^urohrovae Rochefter, Ratae Leicefter, 
R.utupiae Richborough, Sfiinae Spenp, and ibme 
others. It is not improbable, that this plate was 
found not far from the place, whofe name it bears j 
and which might be fituated among the Cateuchlanit 
is their territories are deferibed by Camden {a). 
But as I have never before ieen, nor heard of any- 
thing limilar to it, I v/ould fubmic what is here 
offered to the judgement of the curious in thefc 
inquiries. 

C, Feb. 25* 

. John Ward. 


XIII. ^ Account of a •very learned Divine, 
who Was horn with two Tongues ; commu-- 
nicated.to the 'R.oyyX Society hy Cromwell 
Mordmer M. Z>. Seer. R. S. 

! 'rlTX, ‘ , 

a MS. .'Account of the Rife of the 
* 747 - Henry Wharton, Chaplain 

to Archbiihop Smeroft, written by himfelf, I'have 
met with the following Paffage : 

“ Mihi q[uidcm ex utero materno exeuntl dupJLeit 
“ eratRingsa^ ntraque cjufdem figurae ac magnitud inis ; 
« inferiorem exfeindendam effe ckmarunt mulicres 

“ obftetrices. 


(a) Britann. fag. 275, ti. 1607. 
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** obftetrices. ' Vcrum id noluit mater pucrpcra. 
“ Pietati ejus obfecundavit fortuna. Lingua cnim 
** inferior paulatim emarcuit, et in cxiguam pifoque 
** baud majorcm iingulam, quae hodienum maner, 
concrada eft. Lingua interim fuperior ad juftam 
** crcvit magnitudinem, quamplurimis longis pro- 
** fundifque folds diftinda, an. vuincribus laniata, 
“ dicam ! qua: parallelo fitu pofita una cum lingua 
“ creverunt, neque unquam coitura efle videntuf." 
Nat. N'ov. ix. 1664. Ob. 1694.-5. Mart, s- 
■- It appears by this. Journal of himfcif that he was 
always infirm and ficfcly. * 


XIV. Ufpn the Sounds Hearing 

by Jac. Theod. Klein jR. !P. Gedan. F.R.S, 
or Some Account of a ^Treatifey iniitledy “An 
“ Inquiry into the Reafons why tfaer Au- 
“ thor of an Epidtie concerning the Hcar- 
“ ing df Fiihes endeavours to prove they 
are all mute and deaf;” by Richard 
Brocklesby M. D. R R. S. 

Sead March lo. ✓’^UR Authof in the ffrft place 
1747-8. ^ y them into two the 'iifft 

haili Lungs, the other is farnifii’d wiA Organs ana- 
logous to Lungs, which we call Fiih-£ars, or Gills: 
All the Whale-Kind, the Dolphin, Porj^ife, and 
fuch-like, have Lungs. There are two Families of 
the fecond Cla&, to one of them belong^ all that 
• - - . .r', Tribe, 

* See the Account of Margaret Cutting, who fpeaks without a 
Tongue, inth^kTranf, 484, & 2 U 





.'[2341 

.'•Ticifee, ^hicfa iiave one, two, five, or nme Air-Holes, 
; at . the Back^ Of Sidcs of the Head, or in their The- 
feuSj in whidh concealed Gills are found : The other 
.famUy comprehends all JECindsof Fiihes, whofe Gills 
aye ^ (|ia Uy placed Qu each Side the Back of the 
Head. Our Author's Antagonift alleges, that all 
Fifties both Orders are equally deaf; but that all 
Naturalifts except Mr. Reaamur are of a contrary 
Opinion, lhat Hfhesr hear diftih^ly- 
Oiir j^thonhegins tsdeh an Air of Ridicule, and 
:flacwa how far the Letter- writer is ignorant of the 
various Opinions, modern as well as antient. . Oar 
IcarnedCountryman to reco ncil e thefe, 

by ilTiSwingnEhk Tome heafi while others arc deaf; 
hqt ^-greateftrP^ff ' allow’ ^at' Fifties adually 'hear } 
‘aivi 'pBO^,^t{X|:ept agreed about the 

atTOt<^y ^l^dffages. But the''teltel’- wmer denies they 
any Organs of^i^oice, merely -upon the pfo- 
fetbigr Authority, Mtae as a Ftjb ; hence lie con- 
eludes they arc jikewife deaf. But iq An&s^ct, 'tis 

S dj the gibuting. Whale h its internal 

‘llmdaf to the Organs of Voice in 
J^ci^res; afkt thefefisre they ifea^ anfwcr the 
ftmc Pu^fes, hay 9^03%- feme this JEnd: For 
when the Whales |n Greenland Fiftiery are 
fl|ack, .tlv?y 4^ asrtrftbd: heard 

Miles Diftanee, ' . ‘ 

of the firft Family Of ourTceond Clafs, 
as -the. Lamprey, Conger, and others, our 

Author ^|i , utter fcanc kind of Noife ; and 

gives hia OpinioUx Shat inoft ^xts of cartilaginous 
Fiihes can do the fthje.. From Analogy he argucai 
th^ as rib Beaft, from the Lion to the meaneft Ani- 
4 inal> 
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mal, nor from the Eagle to the humming Bird, but 
can utter a Voice, fo he thinks the fame general 
Lav? is obferv'd in the Oeconomy of Fifties : But at 
the fame time our Author here feems to lay too 
much Weight upon what he fuppofes final Caufes, 
and mctaphyfical Arguments, which have in all 
Ages ruin’d Natural Philofophy. - - 

But the Letter-writer queries, whether FUhes may 
not be mute in our Air, and yet capable of fomc 
Voice in their own Element. Our Author takes the 
Noife which Carp and fuch Fifti.make in hot Wea- 
ther, on the Surface of the Water, to be a Voice : 
And this is moft remarkable when the Male im- 
pregns the Row Which the. Female , has befiorr.dc- 
pofited 5 yet this is often heard, when the Fifh is: .6 
■qr 7 Inches under Water. Our Author further .enu- 
merates many foreign Fifties, and particularly our 
Smelt, which put alive into Vinegar, bifles .very au- 
dibly. ... 

The Letter-writer had objeaed againfl: FHhes, that 
they have no Occafion for Hearing, becaufe they 
‘never copulate, as other Amnaals. do: But our An- 
tbor deferibes the Manner of Whiles,, which is per- 
formed as that of other Animals and obferves, that 
they bring forth their Young alive: Theie follow 
the Female, and fuck Milk from the, Teats, which 
are placed in them near the Organs of Generation j 
and in violent Storms the Datn .takpS; her Off-lpring 
into her Mouth, and proteds, them from Danger. 
This laft is common to leveral of the Skate-kind. 

The Letter- writer alleges. That Fifti never flc<^ s 
tot-our ^-Uthor allures us, aJl fuch as. have.Luo^do 
in the Nigbt-time, thr^lng ub 

' - H fe tlie 
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the 6pea Air. , For others he cannot be pofitivc, 
as their Hiftory is little known. 

The Tetter- writer premifes two Queftionsj firft, 
Whether FUhes have any Ears? or, If the Gills ferve 
the fame Purpofe? and anfwers pofitively in- the 
.l^cgative to both : And therefore concludes they 
cannot hear. But our Author aflerts, that Snakes, 
Erc^s, Chameleons, and others of the Lizard-kind, 
adually hear, without any of the ufual external 

of Hearing. For though they want the Auri- 
cles and Ears, yet have they auditory Paflages, by 
which Sound is convey’d, and even internal Organs, 
to which the Meatus auditorius reaches. But our 
Author farther aflerts, that all the Whale-kind, and 
in general luch Filhcs as have Lungs, have iikewife 
-^Meatus and the internal Organs of 

Hearings and appeals tb a public Difledion of a 
Porpoife,;aad another Fflhlaf the Whale-kind, made 
by himftlfs in which the Os petrofum, with the 
other Parts of thefe Organs, had been feparately 
fliew’d i and calls in the cottcnrrent Teftimony of 
Dr. "fyjhm in -bis AttattHny of a Porpoife. 

■piasjsjaafiBgj'fetisfied ifc about &ch TFtfh as have 
Lthi^'lib to confider the cartilaginous 

Species, as? the Skate, Ray, ^and kind of Lam- 
prey, which have Organs of C^neration, *ahd copu- 
late like Braces; pet exclude? wfellfc yet in 
the Egg-State ; And this from Analogy, that thefe, 
andiiih general all other Fifh, as they have Organs 
which ferve them for Lungs, lb they may have what 
anfwers in bibefs to the Apparatus of Hearing. 

In Proof ofthis he aSerfe, that all Kinds of Filh 
hot tkefc which haVe Tiaigs, are always found' to 
* have 
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have Stones in their Heads naturally form'd, and 
invariably plac’d in the fame Situation, being join’d 
to the contiguous Parts with Ligaments and Nerves, 
which take their Rife from the Subftance of the Brain; 
and having examin'd the Head of a Pike minutely 
with a Microfeope, he difcover’d the auditory Pores 
in the Stones, and pertuades himfelf^ that three Pair 
of Stones are to be referr’d to this Ufe 5 therefore 
concludes, as there is fbrae Analogy in the Organs, 
that all Fifhes in Ibme meafure hear. 

The' Letter-writer farther obfefls, that Water is 
not the Medium of Sounds j and though Ait_ is 
actually contiin’d itt'all- Wateri yet it -cannot be, 
put into tJhdalatioiasj than "the circatfi- 

ambient Waten 3 but that— would require a much 
greater Vibration than the- external- Air can giye. 
Thus, fays he, if a Peribn imtnerge his Head 
a Foot under Water, he will -hear- nothing but a 
boiling Din j and howevor gr^t a Noife is made in 
the open Air, the Event will be ftiil the fame 3 and 
if the Water itfelf be put intx> the raoft violent Agi- 
tation, the Perfon will difcover no Odds ih that 
Scniation of his Ears from -what he perceived in the 
ftilleft Water. Hence he concludes Water ineapablc 
of tranfmitting Sounds. Our Author replies, That 
as Fifhes are unanimoufly agreed to be capable of 
finelling, fo, by Analogy, it is prdsable tlifiy Mve 
Hearing; for -Odours ate convey’d by the' Air, as 
well as Sound. But he thinks the unnatural Pofitioii 
of a Man’s Head immerg’d a Foot under Water may 
be fome Caufc for- that confufed Noife, and oppeies 
the cx^ctifiaental Teftinaony of Abbe han&lf, 

who went dSSfertht Deaths nndel^Wat^i" id Satisfy 

H h a hirofeif 
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himfelf hOw fzt Souads. could be convey'd in that 
Medium. 

At four Inches under Water he heard the Sound 
of a Oun difcharged, of a Clock linking, and of a 
Hunter’s Horn : Thefe, repeated . at different Depths, 
were heard firft at 4, then at afterwards at 18 
Inches, and laftly at two Foot. A Man's Voice was 
alfo heard in the fanae.Manner. 

At different Altitudes of Water, none of them 
exceeding twQ Feet, he could perfcdly diflinguifh 
mkt Sounds,* when two. Bells were ftruck, or two 
Pipes {bunded together. 

He could didinguifli under Water, very dillindlly. 
Words utter’d aloud : And prov’d this Affertion, by 
declaring, when he carne above Water, what was 
(aid wl|ife,he was- under it. 

r All Soauds.were heard mo|re faintly, and attenu"- 
atcd s yet the Difference of the Sound, at 4 and 1 8 
Inches Depth, was not anfwerable to the Difference 
of the Altitude of Water. 

He obferv’d-^at firff, that momentary Sounds- were 
^Ot fb; w?Il convey'd as continu’d j yet he after- 
w«^ 4 ^ d^^smin'd, at the fame Depth, one Tap of 
a Dmmrhe^, as plainly as a continued Rounds 
This' he thinks was the fame in a Man’s Voice, and 
the Sound of a Pipes but ingeuuoufly qwns, he was 
not fully fatUfied in this Experiment j and therefore 
dpes not lay as great Strefs on its Certainty ason the 
former. 

Laftly, he held his Head under the Surface of the 
Water, fo as bareiy to cover him? but could not. 
hear the Clock ffrike,. which was audible in the 
open Air at 45 Feet Di^nce, efpedaliy on a. Plain,. 

: The 
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The Abbe therefore concludes, if HfB'S do noC 
actually bear, 'tis fo'r’ want of proper Organs, and not 
becaufc the Medium cannot convey Sounds, 

Onr.' Au'hor mentions the common Notion of 
Carp, and other Fifti, coming out of their H.o!fs at 
the Sonnd of a Bell to be fed j and adds a Story, 
which Mr. Bojle fomewhere relates,' that near Ge- 
neva a' Man had a Fifh-pond, whofe Banks wer^ £o 
high froni the Plain on which it was, that' one 
could not look over them into the Pond } and there- 
fore it was impoilible the' Fifh could fee the Perfon j 
yet they were at any time con ven'd at certain Sounds 
by the Gardener, rh' order to be fed, as a credita- 
ble Perfon afferts;' 

The Letter- writer, haying made a high Partition ia 
a Pond,' wafclird ^hile an , Accomplice behind' it 
made a very great- Noife, and diiTcharg’d a Gun, in. 
order to frighten the Filh, (if poffible) that w^ro 
playing on the Surface of the Water '} but they aid' 
not give any Attention y yet as foon as, cvct they 
came in Sight, the FHh immetfiatcly imde off. 

Our Author thinks this Objc6:ion of liftie Weight^,, 
becaufc the Queftion is not, whether Fifhes, when, 
they fee- nothing, can be frightened by Sounds only. 

Upon the Whole, our Author iiiews himfelf an' 
experienc'd and diligent Namralift, aiid '^ill ^f ' 1 
Biidakc not) be allow’d to have fully prov'd the. 
Faiiity of any Affertion, that all Filh are intkcly' 
Bffiuie and deaL 
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XV. An Account of the poifonous Root lately 
foundmi^ed among the Gentian j by the fame, 

Riott t&axti f ^ H E following A ccount is the befl: 

I have receiv'd of. the poifonous 
Effe^^s of a noxious Root, lately found in a Parcel 
of Gentian, and exhibited for Ufe to feveral Perfons 
inftead of it. . And as it is attended with fuch dan- 
gerous donfequen'ces, I thought even an miperfe< 3 : 
Retation of Faffs had better' be given immediately, 
than to e^ped more Circumftances, and wait fo long 
for them, till greater Mifehiefs might happen, by 
the Inattention of fuch as arc conftantly admtniftring 
Medicines. The' following Account was fent. by a 
GeCCtlcman, di^ Mai^leden Buchnghamfhirei 

and JS 'found- to .agree in general' with Tome other 
fatal Inftahccs that have happen’d Cmot in Lo^ufon, 

Mary Bargefi, aged do Years, about y ©’Clock 
in -the. Morning, dra^ of an Infufion of only one 
Pcnywo^tli without other Ingredients) of fuppofed 
Gentjatt.{]^op^ ’ip 'half A Pint of white. Wine : It is 
iinfert^ia.Whht precife Quamky .fhe took; but, in 
tVO Hours' ^fterwpda fhc falter’d in her Speech, had 
Twitdhihgs ‘ahdj')^nvu)i|dns of; her Hands fo far, 
that .the 'ignorant -By-ftanders alleg’d the poor Wo- 
man wW drunk; and fb left her abed till 12 o’ 
Clock, to fleep it out. On their Return however 
Ihe appear’d much worfe, was fpeechlefs, and re- 
main’d fo 3 whole Days, and did not know any 
body all that time. In her lllnefs a Purging came 
on, and at iaft carried her oflF. 


Katharine 
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Katharine Woodward, aged 44 Years, took about 
a Tca-fpoonful of the fame Wine, and foon after 
fell down fpeechlefs, and, her Limbs were paralytic 
near Hours : After that fee recover’d her Speech, 
but continued, ill above a Fortnight, and Part of that- 
Time her - under Jaw was convulfed, arid fbe bled 
both at Mouth and Nole, in the Beginning. 

Mary ‘LHggins, 33 Yeats, tafted a much lefs 
Quantity of the fame Wine than the former had 
done? and though tcrrify'd at her Neighbour’s bad 
Symptoms, fee drank w^m Water with Oil, in 
order to vomit j yet fee fbon dagger’d, and grew 
delirious, could -not fwallow any Solids, and loft 
the perftQ: Ufe of her Eye-fight a Fortnight. 

The vague Reports of thefe, and Mr. ^otfs Cafes 
induc’d me to obtain the Favour of two or 5 Drug- 
gifts to look over feme Gentian-Root, one Parcei 
of which had no lefs than a 20th Part of a -Root, 
which at firft Sight was difeover’d to be no Gentian. 

This Root, for which we have yet no Name, is of a 
greyife brown Colour externally, but it is browner, 
and more r efinous internally : Moft of that which I have 
feen, is about the Thicknefs of a Finger ; tho’ feme 
is much larger and whiter 5 which is a Reafbn with 
fcvetal for thinking there are two Sorts of it $ and 
indeed * feme Pieces emit a ftronger and more nau- 
fcoas Smell : But this I apprehend may be occafton'd 
only by a larger Quantity of Refin in them. All 
them acrid pungent Tafte, and IcawaDry- 

nefs on the T^^ue. ' ‘ • - . . - • .. 

' . liudg’d 
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1 judg'd it therefore neceffary to try what Ef- 
fedts this Root might have on Dogs, that I might 
thereby the better conjedture concerning them on 
the human Species ; and though no Man has any 
Right wantonly to torture or deftroy in a cruel 
manner. the leaft Animals yet when good Purpofes 
are anfwer'd in the Whole of Things by inferior 
Natures yielding to fuperior ones, a Man may, with- 
out juft imputation to hts moral Charadler, facrificc 
the.Intereft of a bafer Order to the Happincis of one 
fijperior.. 

With this Intention I decodted haK an Ounce of 
this unknown Root, powder’d groffly in ten Ounces 
of fair Water, till two were evaporated s then let 
the. Decodhpn (land 6 Hours. After this I gave 
half of ii^ ftirxing up the Powder, to a young Dog. 
This made him inftantly foam at the Mouths he 
grew fick, and' vomited Part of the Dofe s yet in 
lels than half an Hour reel d like one drunk, had 
Twitchings of his Limbs, and after fome time the 
Motion of his Heart was irregular^ and intermittent, 
though ftrong: He was fleepy about an Hour, but 
came gradually to hitnfelf in half an Hour .more, 
and cat ViOuais, which before he refus’d. 

Two bays after, the fame Dog took 4 Ounces of 
Decodtion of Gentian made as ftrong as the former 5 
but 1 difcover’d not any bad Symptom from ir. 1 
ufed this Quantity, as Gentian-Root is fometimes 
given to that Quantity in the Pradiice of Phyfic. 
it is above ten Days iince he took the firft Decodlions 
and hitherto continues well. 

. Another Dog. took above a Dram Weight of the 
unknown Root, finely powder’d, and mix’d with 
1 " ! Butter ; 



c 243 3 

Butter . \t inftantly made him foam from the Mouth, 
and caus i fudden Vomiting, and, in half an Hour, 
Weaknefs of his Limbs, and Staggering, which 
lafted half an Hour, and then he recoyer’d. 

I tried^to give a larger Quantity to another Dog j 
but it being too much like other irritating Medi- 
cines, caufed €0 great a Vomiting, as deflroy’d the 
Effects which a fmaller Quantity had before pro- 
duc’d. 

One of the Dogs had fome loofc Stools after 
taking it s another urin’d plentifully. 

Like Experiments have been made by Mr, 'Pearce 
at St. Thomas’s Hoipital, which had nearly the fame 
Event. , ’ . - . ‘ 

Though none of the Dogs were killed by thfe 
Drug, but remain to Appearance well, yet all Apo- 
thecaries have fufiicient Reafoh to examine very 
ftridlly their Gentian, and to reje^i what they find 
not genuine, fince one. of the Women before-men- 
tion’d, and a Man that I have heard, of are both 
dead; and fince Gentian is of general Ufc in medi- 
cal Compofitions, as well as the primary Ingredient 
in the cordial Bitters Ladies make for their own 
Ufe. 



E 244 ] 

XVf. J%% Account of lar^e fubteiraneous Ca- 
verns in the Chalk Hills near Norwich ; Bj 
Mr. Wm# Arderon, F.R..S. comprifed in 
a JLetter from Mr. Henry Baker F. R, S. 
to the Prefident. 

March 24. A s the Idfpcition and Study of Na- 
1747-8. /~\, ture is the particular Province of 

the Royal Society, and every Attempt to improve 
our Knowledge is certain of your Favour, I take the 
Liberty to Jay before you the Subftance of a Letter 
from my induftrious Correipondent and Friend Mr. 
William Arderon, F. R. S. containing the Defcrip- 
tlon of a large Vault or Cavern, extended under fe- 
ver^ fllUs near the Gity d Marwich, with feme 
O^ryations. and Experiments made by hhn there. 

About a t^arter of a Mile from the City of iSS?r- 
^kh, on the Eaft Side thereof, and ne* the Entrance’ 
oi Mot 00 ld~Heathi is a large fubrerrancoos Cavern, 
which has been formed in a long Series of Time, 
by the digging out of Chalk for the making of Lime. 
There^ but one Entrance into hr, whofe Breadth is 
about two Yards, and its Height nearly the fame i 
however the Height gradudly rifes, till at laft it 
meafurcs in fbme Places from twelve to fourtcien 
Yards. But notwithftandiog the Entrance is fo linall, 
the whole Area within is of fuch a large Extent, 
that twenty thouJand Men might with great Eafe be 
plac’d therein, as I believe will fcarcely be doubted, 
when I affiirc you, that, from the Entrance to the 
furtheft Part of th^ darkibrue Cells, meafures full 
fbasr hundred Yards; and that thefe Paflages arc fre- 
(^nently ten. or twelve Yards wide, with Erani^gs 

out 
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out on the Sides, into various Lanes and Labyrinth- 
kind of Windings, that every now and then open 
into one another j which renders it no eafy Task to 
find the Way out, 'when a Perfon has been a little 
bewilder’d in thefe fubterrancous Mazes. 

Moft of thefe Vaults are arched at Top, whereby 
the itnmenle Weight, which every Moment prefles 
on them, is well Supported i a Weight no Icfi than 
that of Hills, whofe perpendicular Altitude above the 
Tops of thefe Arches is twenty or thirty Yards, if 
not mueh more. I have frequently, fays my Corre- 
fpondenfj gone into thefe Caverns out of Curiofitys 
Jwit qould never fijereeive the feaft Ajjpearance of 
thofe Dampa*whi<^ are fiS common in Mines, an 4 
other fubterraneoas Places, where the Air is ftag- 
oapt want .of 3 due Curremi which fliouldfecm 
to be the very Cafe here, as there is but one En- 
trance into it. The Paffage indeed is. horizontal, 
and open to the Weft Windj hot the iaciudedAir's 
being free from PutrefaftW, may PoStbly be owing 
to the large Qjjantity of Salt whida the Chalk coa- 
tains. ^ . ' ' 

ffeiw deep dr thick thefe Rooki of Chalk ate,‘aQ 
one, fo far as I find, can, tell s for, Ut finking 
the lowcft Wells, they have never, that I know of, 
been dug thro’ j and confequentiy muft be excced- 
.,i?3g. deep. The Chalk at the further End of this 
Cavern is fb.yery 63% that it h% illQ^dyid*'Vdth 
likoP&fldt-vdddi*kttkeisd&-'^ origihal 
Coiifflfift'ence, and what it always retains, till it bc- 
coifths-exposU to' the ATr. In thevery idweft Parts 

I i 2 , .of 

^ ' ^ , ' 

^ ^ ^ ' r r-, 

• * Thofe are coowtos^ caiM hf fidpiaueeua Vi^was, wnra 
nefer appear m 
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of thcfe Vaults 1 have pick’d up feveral Kinds of 
Foffils, figur’d by marine Bodies ; fuch as Echini y 
^e^uncttliy common or fluted Cockle, Belemnita, 
and, by diligent Search, other Sorts might per- 
.haps be found. Sounds made beneath thefe arched 
Roofs are ftrongly reflected from Side to Side^ fb 
that the leaft Whilper may be heard at a confidera- 
ble Diftancfi. The Beat of a Pocket-Watch was 
heard diftindly full twenty Yards from where it was 
plac’d. - 

■ I vifited this Place on the ift Day of November 
laft, in order to try the Temperature therein, as to 
Heat and Cold 5 and carried with me a Thermome- 
ter regulated by one of Mr. Hauksbee% which I let 
down at the further End of. thefe Caverns 5 and let- 
ting it remain there for feme time, I found the 
Mercury trefted at yi®. which cornparing with the 
Regifter I had kept, was, 1 found, within half a 
Degree of a Medium betwixt the greateft Heat and 
the fliarpeft Cold we have known in this City for 
ten Years paft i and it is very probable, if the two 
Extremes had been taken more, exadly, the Tempe- 
rature in thefe Caverns would be found to come yet 
nearer to the Medium of Heat and Cold in this 
Climate. ’ , ' 


Hauhht^s ^srm. 


The greateft Degree of Heat was 

July tS* 1746. 

IS 

Ths greateft De^ee of Cold was ’ 

jan. 9. 1740* 

88 

Which added together make » — 

— 

103 

The Mediiia^^^ich is — 





I find. 


i i A ,1 i- ’ ^ 
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I find, by irifpeding Mr. George Martins Col- 
leftion, and Comparifon of the Scales and Degrees 
of Hear with various Thermometers, that the Tem- 
perature of Heat in thefe Caverns coincides with 
that in the Cave at the Obfcrvatory at ‘Parts^ 
within one Degree } which I think comes very near, 
conlidering the Obfetvations >y.ere made with dif- 
ferent Inftrumcnts, and formed upon different Prin- 
ciples. 

AttheFoot of a high Hill, adjacent to thefe Vaults, 
iffues out a curious Spring, whofe Water I found 
exadly of the fame Temperature with that undec- 
gronnd j fhcMighj when tto ' Thermometer was ex- 
pofed to the open Air, it ffood at $f^. 

Permit me,, Sir, to fubferibe myfclf, with the ut- 
moftTxuth ajad Refpea, 

London, Mtorch !$• , - 

1747-8. , Tostr mofi obedient 

himhie Servant, 

Henry Baker. 


" A'v^rifald^ ThuAder^tonn, yase 12, 1748, fcoofc the Earth 
to Ch^-Yaults. 



[ ?4B 1 

KV{I. Jn JlccouMoffome Obfervations and 
Expeiiments tnaae in Sjbiria, extraBed 
. fr<im the Preface to. the Flora Sibirica, fve 
Bjftprk- Hajitatum Sibir® cwm tabuHs 
S8ri indfis. AuB. Gmdin. Chem ^ Htf, 

' Nat. Prof. Petropoli 1747* P^ol: 1. by 
Je^a Fothergill, M. fk, Coll^g. Med. 
LmMn. 



Y XJiredioa of the l^e Etiiprefs of 
Ru0a-, feve^al Members -of the 


Kojat jieadetA^ of Sekmes at '^eUrsbmg uiwkrtook 
a Journey into in prdf r to inquire into the 

Natural Hiftory of that Country,, and to make fuch 
EKperiment^ a^d jpbfepatjons, as might tend to give 
a jiaft Idea of -^ar almdfh unknown Region, and to 


the Improvemcpc of Phyltcs in general. 


Dr. John George Gmelin, Profcflbr of Chemy 

Petersburg., was feat at the 
Head of mis Deputation, who, befides fcveral of his 
Ct^IegueS, and foine Students,' had a Painter or 
two, a Miner, Htaitftnan* and prc^piarTfttisndanro 
in his Retinue. - . , , . - 

^ oqt uptat^ t^is rSi A»$t!§^ At? 

and retmaifiid. to. Peiembmg ia Eeb. i^4»v aftenha^# 
ing f^ttt nine whole Years in vifiting almoft every 
Part of Sibifia* 

The Fruits oC dlls Undertaking are de%ncd to 
he communicated to the Public j and one Voiuinc 
2 of 
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of the Hiftory of Plants has already appeared, under 
the Title of Flora Sihiricayji’oe Hijioria Tlantarum 
Sibiri^j Tom. L continens Tabulas i_yEn met fas L. 
jfuBOteT^.^o'a. Gco.Gmelini Chem. etHtft- Natnr. 
Prof. Petropoli Typis Academia Re^ia Scientiarum 
174,7. This is intended to be followed by fevcral 
others, containing a not onfy a Deferi^Jtion of the 
Plants, their Locus natalis, &c. but their Ufesamongft 
the Inhabitants, fo far as the ProfeUbr could get In- 
formation concerning them. 

In a large Preface to ibis' firft Volume, the inge- 
nious ahd indefatigable Aitthof has given us a eon- 
cifc Aceount of Siberia i» gener^,- its Elvers, Lakes, 
Mountains, Mines, the ligature of the Soil, Fertility, 
dye. with fewci*^: jddlsious Expefiments and Ee- 
uniark'S' on the' Altitude of the- Earth above the Level 
of the Sea i but efpecialiy on the Qualities of the 
Air iti that Climate j an. Abftrai^ whereof, at firft 
dfaWn up for private Eatertaiiiment, was thought 
not unworthy of more public Notice, and is there- 
fore addrefied to the Royal Society. _ , 

The Country ,1 whe^ Natural Hiftory f>.i Gmelin 
has cblleftcd, is of vaft Extent: k is bounded 
by a Chain of MountMih called the Werchotufian 
ossd Vfalian OVL the- Weftj by the Sea oi Kamt~ 
febatka on the Eaflf^ and comprehends all ^ofc 
gantries that lie betwixt .th? Mare glacialsf 
thi; Bordos of the KSmoH osA Mem^m to the 
vUtji Confines > . 

TfauEive^s wMtdi wafer tihiS .Ttaa arc numcrouej 
Icita- them large* and* even receiving Streaim in 
thsin CfUkfiv whidh ki othet Countries yvpuPt Jbe 

' looked 
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looked upon as Capitals themfelves. The Space 
they meature is no ieis confiderable. The yaik is 
the firft River of Note on the Weflern Side. It rifes 
under the Latitude of of Longitude 78, and 
runs into the Cafpian in 47 of Latitude, and 74 
of Longitude. The Irtifch rifes in the Country of 
the Kalmucks^ Lat. 45-|-, Long. 103; and empties 
itfelf into the Oby, Lar. 61, Long- 86. The Oby 
rifes under yi Lat. loj-f-Long. ; and lofes itfclf in* 
the Mare glaciate, Lat. 67, Long. 86. after running 
a Courfc of near 800 Leagues, and receiving a great 
Number of Rivers of confiderable Note. The Je- 
nijea is not much left than the Oby. The Se- 
lenga takes its Rife under ^t. 48, Long. 1 14 5 runs 
into the Lake in if i-® ' 20'' Latitude, with: 

many others- equally confidcrabid, which it would 
be tedious to mentidn, • ' • 

The Water of thefe ^vers is for the moft part 
freOh, clear, and falubrious ; In fome- if is a little 
brackifh, by the Mixture of Currents from fait Lakes 
and Springs, which aboukd in many Places : They 
contain Filh of various Kinds in great Plenty, and 
mofily of an excellent Tlavour. « _ 

Thfe Lake Baie^ may defer ve fomc Mention to 
be Made cd it, being one of the , greateft ftefli water 
Lakes yet difebver’d: It exteceds, according to our 
Author, from the one^^hundted- arid firft Degree- of 
Longitude, to the one hd&dred and twenty-feventh, 
being upwards of 500 Leagues in Length, and is 
from tWMty-five to -eighty Leagues in Breadth. It 
is cvety-where deep and navigablcj the Water is’ 
extremely dear; iraboririds with great Pknty oL 
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fine Ftfh : It receives a great Number of Rivers, but 
the Angara alone runs out of it j 'which joining the 
^ungufcaj lofes its Namej as this likewife does, 
'When it runs into the Jenifea. 

Salt Lakes are comn'ion in many Parts of Stbiria ; 
feme contain a pure white Salt, wcll-tafted, and fit 
for Ufe ; which, in Summer, is chryflallifed by the 
Heat of the Sun alone, and forms a Cruft on the Top 
of the Lake. In fome,this grows fb heavy as to break, 
and fall to the Bottom. Befides this kind of pure 
common Salt, which is fit for Ufe, there is an- 
other Sort of a bitter Tafte, much refembling the 
Sal mirabile, found in feveral Lakes in this Coun- 
try. Springs of fait Water are (bmetimes obfcrved 
to rife in the -midft of frclh Water : Out Author afi 
fares us, that he has feen feveral fuch i one efpecially 
hic oblerved rifing thro’ a Stone, in the Bed of the 
River Angara. 

Before we difmifs the l^t Lakes,, we may juft 
mention, that on the Banks of the River Kapten- 
dei, where it runs into the WtPeius, are a great 
Number of fait Springs, which afford excellent Salt 5 
and that, about 30 Leagues above this Place, along 
the fame Kaptendei, on rhe right Hand, is a Hill about 
30 Fathom high, and 210 long, confifting intireiy 
of Sal Gem. 

There are fonie Lakes, which, oar Author in- 
forms us, in -the Memory of Man, contained only 
frefti Water, but arc now very felt. One of this 
kind, about 40 Years ago, abounded with frefti. 
Water Fifh, but is now become felt, fmellingftrong. 
of Sulphur, with a bitter Tafte, and all the Filh ate 
killed. 

K k 


The 
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The Inhabitants affured one Author, that feme 
frefli-water Lakes have been by degrees dry’d up, 
and that others have appeared, where formerly it 
was dry Ground 5 and that even fome of thefe new- 
formed Lakes, which at firft had no Fifh in them, 
are now very plentifully ftock’d. They have not re- 
courie to fubterranean Caverns or Paflages, for a So- 
lution of this ‘Phienofnemn 5 but alTert, that Ducks, 
Sea-Mews, that live upon Fifh, carry the Eggs 
from one Lake to another. 

In the Defeription which our Author gives us of 
the Courfe of Rivers, Situation of Lakes, ^c. he 
takes notice of the Soil, its Barrennefs, Fertility, 
^c. Thefe are different, as it may be luppofed, in 
the different Parts of fuch ^n extenfive Climate un- 
der fuch Latitudes. About tfao Lake Baical is the 
moCt frait&l Traft, and thenree is called the Gra- 
nary of that Part of Sibiria. They grow fome lit- 
tle Corn about the Latitude of 6i. They have 
made of late Trials ftiii further? but the Succefs 
was not known. . 

In his Paflfage thro’ Sibiria^ he tells us, that |ie 
could fearcc .ihink hinafeif in till he got over 
the River Jenifea : Till then, he faw no Animals, 
but fuch as arc common in Eun^e, at leaft rhay be 
feen in the Plains walhcd by the lower Part of the 
Fb^^a : The Plants arid Stones were of the fame 
kind, and the Face of the Country in general, like 
other Parts of Northern Europe. But from the 
Jenlfeay both tothe Eaft, Noxtii, and Weft, the Cli- 
mate feemed to be. wholly . different, and as if it 
were enlivened with new Vigour. It is mountain- 
ous 5 but thefe Mountains are intermixed with rich 

delightful 
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delightful Valleys, and fruitful Plains. The Animal 
that affords the Musk, and the Mujimon of the An- 
cients, v^ere now to be met with. Many of the 
naoft common European Plants by degrees difap- 
pcared, and others became frequent, which are 
Strangers in Europe. The Purity, Clearaefs, and 
Salubrity of the Waters, the exquifite Taftc of the 
Pifh and Fowl, but more efpccialiy the different Ge- 
nius and Way of Life of the Inhabitants, plainly 
proved they were got into another Clicnate. This 
Remark our Author fubmits to the Confideratioa 
of Geographers. 

Amongd the Curiofitics of Sibiria the Profeflbr 
mentions a Place remarkable for irs cxceffive Cold- 
nefs in the midft of Summer. It is in the Province 
of Jacutski-, about the middle Way to Ochotz along 
the River Junacan ; it is called by the Ruffians 
fpringmg Ice^ by the Natives the icy Lake. Three 
other fuch Places occur within the Circuit of eighty 
Le^ues. 

The Provinces beyond the Lake Baical are moun- 
tainous, with high and wide-extended Plains lying 
betwixt them, which in many Places are only co- 
ver’d with barren Sand j Co that in Ibme Places 
one may travel thro’ fuch Deferts one, two, or three 
JDays together, without finding Wood enough to make 
a Fire, or any other Water than that of fait Springs, 
which are very frequent j and being dried up by the 
Summer-Heats, leave a jfhline Cruft, very much re- 
iembUi:^ Natron^ being of an alcaline Nature, with 
a fttlphatetHis Smell. 

- The CctitKty that borders on the Rivers Urumm 
and is extremely rich and fruiefui. The 

Kk x Face 
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Face of the Country is delightful, and its l^roduce 
to the Husbandman almoft exceeding his Hopes : But 
what renders it ftill more furprifing, is, that a Coun- 
try, whofe Soil yields to few in Fertility, and the 
Beauty of its Bloom, fliould yet cover immenfe 
Riches in its Bofom. Here are Mines of Gold and 
Silver, which have long been worked to Advantage : 
The Veins are rich, and lie fhallowj yet communi- 
cate no poifonous Effluvia to the Vegetables that 
cover them : Nor do thofe diftinguifliing Marks of Ste- 
rility appear here, which in moft other mining Coun- 
tries are fb obfervable. 

The higheft Parr of Sibiria is towards the Springs 
of the Rivers Arguriy Schtlca, See. about the 49^11 
Deg. of Lar. Longit. This Part is deftitute 

of Marble and Lime-Stone, which are almoft every- 
where to be met with in the lower Tratfts both of 
■Sibiria and Ruffla : No Petrifications are to be found 
here, either of the teftaceous or cruftaccous Ani- 
mals : And the Veins of Ore are always found near 
the Surface, never entering deep into the Eanh. 
Befides the Mines of Gold and Silver above- men- 
tion’d, Copper and Iron are found in feveral Places; 
likewife the Glades Mariee or M-ufeavy Glafs is dug 
neat' the River Mama* Loadftones are alfo got in 
Sibiria I and in feveral of the Rivets beautiful tranf- 
parent Pebbles and Chryftals occur. 

, 1 {hall only add, that there are feme natural warm 
Baths in feveral Parts of Sibiria, and fome of them 
of a moft agreeable Temperature; aiKl proceed to 
the Account of our Author’s Obfervations and Ex- 
periments on the Height of the Earth, &cl‘ 
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'^auda is allowed-' to be the higheft of all that 
Ridge of Mountains called Werkoturian. Our Au- 
■ thor endeavoured to take the Height of it by means 
of the Barometer. 

. On the nth of December 1^42, at our Author's 
Lodgings at the Foot of ^auda^ the Mercury in the 
.Barometer, in a cold Place, but withindoors, flood 
at 26-^^‘Paris Meafure. He then carried it up the 
Mountain as high as he could go, which was about 
one Third of the whole Height, where he hung up 
the Barometer -on a Tree, from to ii in the 
Forenoon, making d. good Fire pretty near it, left 
the intenfe Cold, which funk the Quickfllycr in 
tDe Ljjlds Thermometer, to 2^0 j, fhould affedi the 
Barometer, and lead him to aferibe that to Gravity, 
which was only owing to the Con tradition of Cold. 

Under thefe Circumftances the Quickfilver funk 
to 25 tH- ■ « ... . - 

Hence, according to M. (!^^^ni's ' Calculation, 
our Author’ firft Station will be 941 Feet higher 
than the Level of the Sea: The fccond on "Tau- 
da 1505 f. and the whole' Height of this Moun- 
tain 4yi5’, or 752 Paris Toiftsi which, added 
to- 941 Feet, the Height of -his Lodgings at the 
Foot of Pauda., makes 5456 Feet, or pop Toiles, 
the Height oi Panda's Top above the Seaj fuppofing 
-the Level of the Sea to be 28 Inches, as the. Paris 
Academicians have fixed it : TTio’ this differs from 
“C^rvatiohs ~ma 3 i~bn the Barom«er at the Sea- 
coiaft of Kamfchatka at Bokhireizi where, from 
BxpeidmeDts made for above two Years, the cdean 
He^ht effr tim . Mercury was 27 Inches, ^ Lines. 
And at duitag a Year’s Ob&rv£^ns, ihe 

mean 
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mean Height was found %o be. 27 Inches and about 
8^ Lm«. ' 

Hence it would appear, that Ae Sea Kamtfehat-' 
ka is higher, with refped to the Eatth’s Centre, than 
the Ocean and Mediterfanetn i and zt.BoIcheretsi 
higher than at Ochotski. 

The following Lift of barometrical Obfeivaiions, 
made in various Parte, of Sihiri&t will fhew' the. difr 
ferent Heights of the different Ttafb hi it. 


Themean Hdghtof theBaro-1 ” 

meter, from a Year and 10 I 
Months Obfervations at Ir-i 

cufs, was - — j — - 

Its Height above the Sea will 7 

thdi^be — ■-^inS5 0t 226 


'At Selmgia, r Month's db^ i 1 . 3 - 9/ 

firvations, —— — .•*/ ~ 

Its Height above the Sea op — - 


At KiacbMf a Town pn the 
Confines of Cbim 1 a Oays 
Obfetvatfons, in jSfr'tl and 
meauHe^ht . — — , 

Its He%ht: 



2400 ot 400* 



: ,At 


* la ^ Oapy me appeaif to be Miftalw,, ddrer 

of the PdQtK, s it bei^ put down iij Words 

at Length, diV ««s& mai&ixgmttirum Of^aram turn dimidta j 
■whidi is impoffiHes andihe Numtet of Peet h not^aadi accord- 
ing to other CakiUadoas. .. , 
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At Nertfchia, from ^o Days? Feet Toifei lache* 
Obfervations in Jimey • ~~ * 5 »o» 

The Height above the Sea 1738 or 298 — 

At the Silver-Mines at j/irgun'i 

9 Days in -^£ 25 ,U 

The Height above the Sea 'Ziai or 3 f 3 -| —— 

Our Author adefs fevcral judicious Refledions up- 
on the Time and Manner of making thefe Obferva- 
tions, in order to determine any thing with Cer- 
tainty 5 which -he has endeavour'd to keep ftridly to 
in theft Experiments 5 and concludes, that the Plains 
in feme Farts -beyond" the Lake BmcM, are almoft 
as high as the Tops of high Mc^taim in fome 
other Countries ; Mount Majpme, according to the 
French Gajmetricians, being but about 408 Toifes 
high i which differs but little from the plain Coun- 
try at Kiachta s wMch yet has confiderabie Moun- 
tains riling in its Neighbourhood. 

From whence our Author concludes, that the 
Elevation of the Earth, in this Trad, above the Le- 
vel of the Sea, is. very grCat, compared with the Weft 
Part of Stbiria and Europe. * 

The 


• M. De la Condattunti in his Voyage thro’ the inland Part of 
Seutb -jdaericaf makes to be between 1 4 and xyoo Toifes 

above the Level of the Sea. Suppofe . 1450 

HetdUs us, that is 750 hi^er — — 750 

Tlw sa^kes in the Wbdb • - ■ •• — 220oToift 

above the Level of the Sea. 

P. Mafttk Enpneer, in his Account of the Glacieres in.Avpm, 
printed at 1742, teHs us, that the'S^ometer W 

die Side of die Simet ®ood at 27,-% I. wiich is ^ 

Level of the Sea acoor^g to ^ekcknef i%dd h^hj^TbinC 

- - • ’ - - ' ■ - of 



The Air of refpefl: fo Us Gravity, I's, 

asia Dther Countnes, the nearer the Sea the heavier ; 
and the nnofe reinote, the lighter: So that at Ar- 
achta fcarce one Perfon in our Authors Retmue 
cfcapcd'without forae'lndifpofition : They were 
afte r ti^ir. Acriv-al<4bn'ie with, acute PeyeK, othcK 
complain'd of extreme Laflitude and Dcjeaion. It 
. was in the Spring- Scafon, the Weather moderate, 
their Manner of living regular, nor had they been 
much fatigu'd with their Journey } in 
could attribute it to no other Caufe than the Ligut- 

nefe of the Air. id-/ 

In ihcfe Provinces, viz- beyond the Lake riatem, 
our Author tells us, that Intermittents are feldom 
heard of, and Ophthalmies are endemic : But that, 
in the fenny Traas which lie near the Oby and 
intermitting Fevers are very frequent; 

- The Coldnefs of the Air <£ Sibiria is of all others 
the moft remarkable Quality, In fomc Places it 
fnows frequently in September, and not feldom in 
May : In Jacutsk, if the Corn is not ready to cut 
in Augufi, which often is the Cafe, the Snow fome- 
times prevents it,(and buries the Harveftall together. 
hiCjmv$ik &e Profefibr order’d a Hole to be dug 



was Sand about 2 ^ Feet# it tften began to feel b«fd, 
and in half a Foot more it was froze as hard as 


poliibie. 


of Bkn£i jneaftired partly by ibe Barometer, and where 
^cceffible from the Snow that covers it, by trigonometricaJ: Ope* 
rations, is 12459 or ipmewbat more than 2076 Toifes above 
tile Leve' of theRBmj 5 which ^ added to the Height of tbjs above 
the Sea, makes 13115 Funch Feet, or about iv^o 
and^ two Thirds, 
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poflibie. . In a lower Place, at no great Diftancc 
from this, he order’d another Hole to be dug : The 
Soil was lo Inches } foft Sand 2 Feet 4 Inches j be- 
low this, all was congealed; fo that the Earth is 
fcarccly thaw’d even m Summer above four Feet 
deep. 

Our Author inclines to the received Opinion, 
that the Eaftern Climates under the fame Latitude 
are colder than the Weftern ; and thinks this is con- 
firm’d by Experiments made in different Parts of 
Sibiria. 

The Mercury in Lijles Thermometer often 
funk in Winter in very Southern Parts of this Coun- 
try, as near Seifnga, to near 226, which is equal 
to 3 5i-bclowo in Fahrenheit's'Ih.ctmomc.t^x. But 
the Cold is often much more intenfe than this, as 
appears by the following Experiments, made at Ki- 
rtngtnsku 

Feb. 10. 1738. at 8 in the Morning the Mercury 
flood at 240 Degrees in 2 )^ Lifle-, which is 72' 
below o. in Fahrenheit’^. On the 20th it funk 
one Degree. 

At the fame Place in 173 d. 

Decent, ii. at 3 in the Afternoon 254 in ^DeliJIe. 

Almoft 90 below o. in Fahrenheit. 
Tiecemb. 20. 4 o’ Clock p. m. z6-^ in ^elifle. 

PPToo below o. in Fahrenheit. 

D. F. 

Novemh. 27. 12 at Noon 270= below o. 

275 = 113x^5 

1735 ' Jan. 5 . 5 in the Morn. 260 

6 -- — 280=120 

8 250 and ro^ degrees 

till II at Night, when itftood at 252. 

Li Such 
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Such an Excefs of Cold could fcarcely have been 
fuppofed to exift, had not Experiments, made with 
the greateft Exafinefs, demonfirated the Reality of it. 

During this extreme Froft at "Jenifea, the Magpies 
and Sparrows dropp’d down as they flew, and to 
all Appearance dead s tho’ they moft recover’d 
when brought into a warm Room. This was quite 
new to the Inhabitants of that Country j tho’ it 
frequently happens in Gennany in much left intenfc 
Cold, when the Weather fets in at once very fe- 
vere. 

The Air, fays our Author, was at that time ex- 
tremely unpleafant j it feemed as if itfelf was froze, 
being dark and hazy j and it was fcarce poffible 
even to bear the Cold in the Door- Way for three 
or four Minutes. 

Thefe Experiments, our Author affures us, were 
made with all pollible Exaftneft, and agree with 
many others, made in different Parts of Sibiria by 
his Direftion ; and from thefe we may conclude 
that the Cold in Sibiria is more intenfe than it has 
yet been found to be in any other Part of the 
World. 

It was not apprehended that a greater Degree of 
Cold exifted any-where, than that artificial one pro- 
duced by Boerhaave^ by means of concentrated Spi-- 
rit of Nitre, which funk the Mercury 40 Degrees 
below o- in Fakrenheifs^ which was fuppofed to 
be the Point beyond which no Animal could bear it. 

But the ntmofl Limits of Cold are yet unknown 5 
or to what Degree an Animal can fubflft in ir, 
when inured to it by little and little. TheHiftory 

Heat is alike imperfciil. The celebrated Profcflbr 

above- 
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above-mention’d was induced to think, that a Man 
could not bear, without the utmoft Danger, a greater 
Heat than that which would raife the Mercury to 90 
in Fahrenheit’^ 5 but an ingenious and accurate Cor* 
reipondent of our Author’s at 'Afirdchan informs 
him, that it not only rifes there to this Degree fre- 
quently, but even to 100, and he has feen it 1034. 
Even in the Bagnio’s in RnJJia, the Heat is often 
equal to too; It fometimes makes the Quickfiiver 
afeend to 108, 10, and ro 116, as may berried 
every Day } and yet People not only bear them with 
Impunity a few Minutes, but often ftay half an 
Hour or an Hour- 

One neceflary Obfervation our Author makes, 
which is, that the Ball or Tube containing the Mer- 
cury ought to be as dry as pofllble on the Outfide, 
during thefe or any other Trials with the Thermo- 
meter ; For the adhering Moifture, by forming a 
cooler Atmofphere around it, has fometimes occa- 
lion’d a Difference of 10 Degrees. 

Thefe are fome principal Fa£ts given us by oar 
Author in his Preface, relative to the Natural Hit 
tory of Sibiria in general ; What follows chiefly 
regards the Work it is prefixed to. 

As a juft Idea of this Part cannot be exhibited 
in a narrow Compafs, the Curious in this Branch 
of Science muft be referr’d to the Book itfcif, 

1 have only to acknowledge with Gratitude the 
Inftruftion and Entertainment 1 have received from 
this elaborate Work : It is a Tribute juftly due to 
the learned and ingenious Author, in Return for 
tlie Pains he has taken, and the Fatigue he has en- 
dured in this inhoipitable Region 3 and to infreat 
■ Li a your 
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your Indulgcttcc, if I have flatter’d myfelf too much, 
in apprehending this Excerpt might afford you fotne 
Amafement^ 


XVni. Novum reique medics utiie EileBrt- 
citatis inventum cxponit yoanms Henrkus 
Winkler Profefibr Lipjtenjts^ et Societatis 
Regalis Juondinenfa Sodalis. 

Lipjia^ die Marti t 12, 1748. 

jRfi?i/Mardi 3 i.^J^Ui>tiliter dividend! vim habet Elcftri- 
*748- citas. Quas veto folvrt materias, 

earum partes fecum abripit, et in ioca transfert, in 
quibus fcintill® elcQtic® exiftunt. Res odoras in 
vitreis valis bene naviterque conclufas et munitas 
ita difeerpit, ut oriundai exhalationes asque facile, ac 
vis magnetica, vitrum penetrent, et per atmofphs- 
ram cylindrorum et catenarum, quibufeum elcdrici- 
tas communicatur, inftar Suminis dimanent. Quae 
cx altera cylindri extremitate egreditur, materia 
eiedfica acccdcntem manum odorc aromatico in- 
ficir. Non antem perftat odor communicatus in 
bac corporis parte, qiam elcdricum flunaen afflavit : 
led, continuata adlpirationc, odorifera materia uni- 
verfum corpus humahum petvadir. Non modo cu- 
tisr et veftimenta fragrant, fed acr, quern pulmones 
reddunr, et faliva, et fudor hominis imbuti redo- 
lent aromata, quse in vafe obtnfato eledricitate agi- 
tata fuat. 

Inopinatas haic viitnti fidem faciunt obfervationes 
et experimenta, qn® ffenfii animoque atrento 'ca|pta 

flint. 
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funt. Anno 1747, lagcnam vitream aqua implevi, 
in eaque nitrum folvi. Immota ftetit hsec iagena 
per aliquot hebdomadas. Limpida igitur fafta erat 
aqua, poftquam nitri partes graviorcs fundum petie- 
rant. Sab finem anni in hanc limpidam aquam im- 
mifi fiium merallicum, idque cum aliquo tubo metal - 
iico ex filis fericis fufpenfo conj unxi. Sab ifto tubo di- 
verfis temporibus jam metalla, jam vafa metallica aquis 
repleta, in quibus fphsErse vitres minutiis metallicis 
implets locum habebant, collocavi. His adornatis, 
excitavi eledricitatcm. Tetigit ignis eleSrlcus /up- 
pofita corpora, Rcpetii eleclriciratis agitationera per 
complures dies. Turn veto in metallis et valts, qus 
fub tubo metallico i< 3 :a fuerant eledtrico igne, practer 
opinionem deprebendefaam partium nitrofarum varie 
coatextarum magnam copiam. Piura adhuc in con- 
clavi, ubi experimenta inftiiueram, vafa pofita erant, 
quae veto ciectrica materia ex tubo metallico non 
percufferat. In his nullum erat veftigium nitri. Ex 
quibus facile conjedu eft, ex aqua nitri partes eledlri- 
citate abripi, derivarique in loca, qua; igne ele^irico 
feriuntur. 

Sub anni prasfentis 1748 initium Venetiis literas 
accipiebam, quas hanc conjecJuram maxime confir- 
nianc. Audor iiterarum, ‘J-oarmes ‘Daniel Gaifel, 
rem narrabat, quae Venetiis^ Bononia, aliiique in 
urbifaus Italia dodiffimorum fummorumque viro- 
fum animos cxcitavit. Adjcda erat epiftola Italica-, 
tj’pilque cxprefla *,.quam Je- Francifctis Fe’uatij 

vir 


* Lettere fopra I,’ Etedrkut^ pnncipalmente per quanto fpetta 
alia Medicina. In Vtnezia zppre^ Simne Occbif con Licenza de 
Superiori 1747. 
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vir juris fcientia prseftantiffimus, reipublicae Vtneta 
revifor, et typographicorum infpedor fupremus, con- 
texuir. In hac epiftola, quas de eIcQricitatc medica 
infcnbitur, clariffimus Tivati mirabilitatis plenorum 
elFeduum hiftoriam Academiae Bononienjis fecretario 
Francijco Maria Zanotti exponir. Artem vero, 
qua, qu£E tradir, efFc^Ja funr, ipfe reperit atque ad- 
h'-buit Fivati. Manifeftum virtutis luae exemplum 
dedricitas in balfamo Feruviam edidit. Hie in 
cylindro vitreo ita inclufus atque abditus latuit, ut, 
antequam ekclridtas adhiberctur, per vitrum omni 
cura obfeptum nihil tranfiiiittcret odoratui obvium. 
Hac in cuftodia cum efl'et baifamus, ad cylindrum 
vitreum acccdit homo, qui cofta: alicujus dolore 
aflPectus, fuafu medici hyfibpum parti morbid^ appli- 
cuerat. Fticatur cyhndrus, excitatur eleftricitas, 
imbuitor cadem aegti corpus, afflidas domum difcc- 
dit, fomnamcapit, fudorem emittit, balfamiqucvim 
difpergit. Veftimenta, ledu', cubiculum, odorem 
balftmi ipirant. Semno recreatas capillos pedit. 
Hos vero ballami vapor ita penetraverat, ut peden 
fuavi odore inficerctur. Poftridie fagaciflimus Fi~ 
•vati homincm bene valentem ho jus rei proifus igna- 
inm eadem, qaam pridie aegrotus acceperat, eiedrici- 
■fate implet. Hicinfclus confilii, quo cam eledrici- 
tateni^ fubire juiScrat Fivatit relidis hujus sedibus, 
poft horam dimidiana, cam in fodalitio verfaretur, 
teporem fcnrit fenfim per totum corpus fe difFun- 
dentem. Vigefeit, et, praster melancholicam cor- 
poris fui temperaturam, hilaritate movetur. Inter 
quos agit, fodaies odorantar mirantarque fuavitatem 
cerram nefeii, unde exifiat.’ Is ipfe, ex quo fpiritas 
illi jucandi effugiant, corporis foi odorem fentifeit, 

. ct 
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et miratur quid caufe fubfit, infcius plane virium, 
quibus ex vureo cylindro fapkntiflxmi ‘Ptvati im- 
pletus acceflerat. 

Portentofe hujus rei expofitione vehementer exci ■ 
tatus certas ftatim experiri ccepi materias, in quibus 
eleftrica virtus cieri poteft. Fada pcricula veritatem 
comprobarunt. Contritum fulphur imnaittebam in 
Iphasram virream ita operculatam et oblinitam, ut 
ex ea fuper igni verfata nihil falphuris odoratui oc- 
currcrct. Sphsra rcfrigerata, adhibebam eleftricita- 
tem. Protinus fulphurei vapores prodibant, qui 
cledricitatis continuatione ita refcrciebant aerem, ut 
ad decern pluriamque pedum diftantiam nates fcri- 
rent Amicutn quendam, in re eledrica apprime 
verfatum, profeflbrem philofbphiae extraordinarium 
Hauboiditmf aliolque homines fufcepti ncgotii p?r- 
tim rudes, partim confcios advocabam teftes et Indi- 
ces, qui veto gravcolentia fulphuris ftatim abigeban- 
tur. Ego vero ahqnanto diutius atmolphasrse fulphu- 
ratae immoratus foetore abundabam. Veftes, corpus, 
et ipfe ipiritus oris foetebant. Imo die poft fulphut 
olebam : quin, inftituta repetitione, cum me conve- 
nilfet virium fulphurearum peritus, fiebat, ut tertio 
die figna inflammati fanguinis in ore confpicerentur. 
Pofthsec molitus fum effedionem odoris jucundi. 
Replevi iphaeram vitream cinnamomo. In quo ea- 
dem, qua dixi, cura et ratjone circumfepto cum 
eledricitas vires fuas experiretur : adftantibus halitus 
xinnamomei occurrebant pauco- tempore ita augef- 
ccntcs, at per univecfum conclave diffipati intrantium- 
nates ftatim occuparent. Ad pofterum diem con- 
clave aromaticum odorcm fervavit- Pari fucceffu 
bal famu m tenta vi. Amicus nominatus, 

cuius 
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cu jus teftimonlo carcre nolebam, poftquam ele£lrici- 
tatis adraiaiculo vim balfami conceperat, tanmm 
odorem fpiravit, ut per plateas digrcflus coenatum 
convivarana nar;bas iiegotium facefl'cns interrogatus 
fuerk faspius, quid odorami'-is faaberet. Ego poftri- 
die, cum potum Thee guftarem, infolita faporis fua- 
vitate aificiebar. Dimora fu'picione, qua duQus de 
admiito aromate percontabar, ex reliquis in ore fpi- 
ritibus balfamlnis irabui faporem cognofeebam. Paucis 
interjeSis diebus tentamen redorfi a vitrea Iphacra, in 
qua balfamus ^erttvianns conclufus nihil omnino 
exlpirabat, catena m in conclavi extenfam per feneC- 
tram Jibero aeri conimifimus, ex eoque in conclave 
a prion prorfus fejundum produximus. In hoefuf- 
penfam ex filis ftricis catenam in manus tradebamus 
homini extenfo reti ferico fuperftanti, noftrique infti- 
tuti plane rudi. Commotis aliquamdiu eledricitatis 
viribus homo tenens catenam interrogatus, numquid 
fubodoraretur, nares intendens annaebat j quo vero 
nomine nuncuparet odorcoi, nefeire fc profitebatur. 
Per horaj quadrantem, continuatis commotionibus 
clcftricis, ita oiebat conclave hoc, ut homo, cui de 
balfamo hofito nihil conliabat, dulci odore, quaiis in 
balfamo certo reperiretur, nares foas implcri diceret. 
Ex fbmno, quetn in domo ab iSo conclavi longe 
diiiita coepit, znanc fuirexit admodum alacris, et ex 
potu Thee guftaio faporem folito gratiorem per- 
cepir. 

His penfltatis, non dubito, quin, fi quid auxilii 
petcce po0e medicinam ex. vi ele^irica cxiftimem, 
opiniope duci videar probabili. Qa* ab arte lalutari 
.expeclari poteft, udiitsuis duo praecipue funt« capita. 
Aut enina res nocivs, qu$ fanguini caeterillqae cor- 

poffis 
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poris humoribus immixtae fanitati officiant, fegrc- 
gandffi funt atque expellendae : aut falubres, quse ad 
tuendam firmandamque vaietudinem profunt, infe- 
rendae ct diftribuendae. In utcoque gencre adjutrix 
adhiberi poteft elcftricitas. - Haec enim fimul ac cor- 
pus humanum tangir, e niomento hoc ita permeat, 
ut nullus in eo locus fit in qqo non verfctur. Quod 
compluribus indubiifque experimentis pater. Vi au- 
reni tanta pervadit, ut, quod in corporibus volatile 
cffici poceft, hoc non folum folvat, fed etiam diffi- 
pet ec fecuen abripiar. Nihil igitur eft, quod dubi- 
temus, fanguincm.quqcum elqfliricitas communic^tur, 
in partes minutiojrjejs difeerpt, eaminqaam plurinias^ 
mafia fanguinea divqlli, ct brevi tempore in aefe.m 
difpelli. Non retundit vim eleOiricam fanguinis te- 
nacitas, non cohibet avulfionem venarum firmitas, 
json reprimit pinguedo. Vitri cohterentia, licet multo 
firmior fit venarum cr carnis et cutis contextu, tamen 
impedire non poteft, quominus fpiritus cr aromata in 
partes folvantur per vitri anguftias avolantes. Satis 
igitur caufo habere videmur cxiftimandi, eledriciratc 
cffici pofle, ut ex fanguinc paritcr ac rcliquo corporc 
materisB certae fccernantur. 

Sanguinem et humores corporis per eledtridtatem 
valde agitari, refolvi et attenuari pater. Novi enim 
feminam, cui flatim catamenia profluunt, cum eiec- 
tricitatem fubeat. Medicus quidam nomine Tkehe- 
fits ante paucos dies roihi feripfit Hirfehber^io in 
SilefuSi fibi nuper, fi elcdricitatcm patiatur, hasmor- 
rhagiam nariam femper fupervenire. 

Non autem disjungendi tantum ct expellcndi vim, 
habet cleflaiEitas, fed pojcentiffima etiam eft ad locu* 
pktandum jftuapuncm qh» m plantis et* mi- 

Mm ^ ' nmlibus 
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ueralibus continentur. Quod ex iis, quse de fulphurc, 
cinnamomo et balfarao ’Ferwviano expofui, fatis in- 
telligi arbitror. Eieftrica via nutriendi fanguincm 
cum in hoc, quod fanguini fine ftomachi ope ali- 
menta iuggerif, a confiieta medicis ratione difFert, 
tom halitibus, qui, quod per vitrum migrirunt, fiib- 
tilitate et puritate excellunt, fuccum vitalem ditat. 
JMedicamenta, qux ore accepta in ftomachum inge- 
runtur, antcquam cum fanguine mifccri poflunt, per 
multas longafque vias errare, in iifque immutati de- 
bent. Sed qui alma eleftricitatc aguntur, Ipiritus 
fine his anfradibus fanguinem influunt. Interdum 
aliqua corporis pars ex eo laborar, quod viaj, per 
quas ianguis aut alius liquor affluere debet, adeo 
obftrudae funt, ut, quae adhifaentur, remedia ad eas 
aperiendas aut nihil valcant, aut longo tempore opus 
habeant. Quam veto partem afflatu contingunt 
cledricitate proveda fpiramina, faanc perniciter apc- 
liunt penitu^uc penetrant. 

Medicinae igitur artilque eledricjs conjundionc 
effici pofie ex^imo novas feliceique morborum cu- 
rationcs; quar'um exempla infignia edidit prudcntif- 
fimus fcicntis exercitatiquc mcdici confilio 

n^. Impeditum obftrudumque iiuxum fanguinis 
in femina aliqua ftatim reftituit, ita tradatis reme- 
diis, quEB adhibcri forent, ut eorum vires ex cyiin- 
dris vitreis, in quibus occlufa fuere; eiedricitatis ad- 
'tniniculo corpus tegrotantis attigerinr. curam 

imploravit nobilis juvenis, ex coliedi corruptique 
in pedc humoris abundantia adeo mifere aifedus, ut 
morbus operam medicorum omnem eludcrct. 
vafi vitrcum C3'lindrum rebus congruis impletum 
inflrudumquc ope inachinse eledric^ fricat ; cledri- 

citatena 
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citatem in asgrotum derivat } ex loco, in quo mor- 
bus reltdcbat, fcintillas eleQ:ricas elicit, idque pec 
aliquot minuta prima continuat. Nox fequitur, 
xgrotus fe fomno tradit, quiete fruirur dolore mi- 
tigate, evigilat, prope falum .parvum fed rubruni 
tuberculum videt, nil nill pruritum fcntit fngido 
quafi humore per interiorera pedem fluente. Per 
oebduum fingulis noftibus peringenti fudorc maduit, 
ct, exado hoc tempore reftitutus bene valuit. Poft 
Epifeopus Sebenecenfis, ‘Donadom, cum medico fuo 
et nonnullis amicis ad ‘Pivati acceffit. Praeful an- 
nos feptuaginta quinque eo tempore natas 'manuutn 
pariter ac pedum doloribus ex longa annorum feric 
laborabat. Chiragra digiros ita incurvaverat, ut ex- 
tendi fleiiique ?ix poflent. Podagra eum ira af-. 
flixerat, ut genua fieftere segre valerct. Adeo mifer 
erat, ut noifiu fomnura capturus a fcrvis ex fella 
prope ledum collocata in bunc tranfponendus effet, 
pedibus ante lenitec repofitis. ^gcr fenex petiit a 
Pivati) ut experiretur, quid eledticitas in corpore 
fuo valeret. Modus medendi fuit fequens. Cyiin- 
drus vitreus complexus materias viribus difculforiis 
inftrudas ita agitatur, ut virtus ekdrica prodeat in 
Praefulem. Hie dcrepente commotiones infolitas 
in digitis fentit. Adio eledricitatis per duo minuta 
prima continuatur. Opinione citius Praeful libere 
alacriterque utramque manum dilatat et contrahit, 
unum ex comitibus manu vehementer apprehendit, 
furgit, atnbuiat, manum manui allidit, feliam occu- 
pat, pedem unum fuppiodit, et vires fuas miratur 
nefeius quafi vigiietne an fomniet. Afait ex con* 
clavi, fine manu adjutrice fcalam defeendit, et more 
Valentis javenix in lembum fe coafert. Paulo poft 

Mm z Pivati 
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Pivati matconam fexagcnariam limili modo iifaera- 
vit arthrltide, <jua fex mcnfes vexata fuerat. In magno 
tumeie fuerunt digiti continue trementes, et bra- 
cbluni unum convulfionibus agitatum eft. Sed poft 
duo minuta prima, quam vires eieclricitatis experta 
erat, tremor digitorum defiif. Poftero die tumor 
ita decrevir, ut chirothecas induere, et officio ma- 
naum fungi potuerit matrona. 

Hsec adeo clara funt, ut nuilus videatur locus du- 
bitandi de auxilio, quod medicinam fibi ex ele^rici- 
tate compararc pofic cenfeo. Qua in fententia ant- 
mum meum confirmac fuffragium, quo judicii pie* 
nus et in re medica verfatilfimus Morgagni, in 
academia Patavina anatomise profeflbr, explicatum 
fibi a Pivati negotium egregie comprobavit, eum- 
qae, fubminiftratis confiliis, impenfe cohortatus eft 
ad rem medicins accommodatam generique humaao 
fru£tuoiiifimam novis fubinde laboribusperficiendam. 


XIX. A Lefur from Mr. Henry Baker 
if. H. to the Prefident, concerning fever al 
Medicai Experiments (f Eleftricity. 

SIR, 

^n^Mardi I ''HOUGH perhaps as many curious 
and well-contrived Experiments 
have been made in England as in all the other 
Parts of Europe, to difeover the general Laws and 
Properties of EleShkity 5 we have not hitherto at- 
tended to the Eflefls that may be thereby produced 
in the Bodies of living^ Animals, any further than 

to 
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to affure ourfelves they may be killed thereby } a 
Suppofition that Difeafes may be cured by means of 
this Po’-s’er, having met with fo little Countenance 
amongft us, that very few Trials have been made, 
to afeertain what, in diftemper’d Cafes, it can or 
cannot perform. Foreigners, on the contrary, feem 
fond of believing, that the fbbtil eloftric Fluid (be 
it Fire, j®thcr, or whatever elfe) which can per* 
vade all Bodies, and (being accumulated) even kill 
an Animal, in certain Circumftances, and by cer- 
tain Methods of Application, may, polGbly, in 
other Circumftances, and applied in different De- 
grees, and by different Methods, fo operate on the 
Fluids or Solids, and perhaps on both, that very 
beneficial and falntary EfFcfts * may refult therefrom. 

With this View the Abbe Nollet made fevcral 
Experiments on living Birds, Kittens, and human 
Bodies j and if we may give Credit to the Accounts 
thereof communicated to us, he found, in every 
Trial, that Ferfpiration was fo conftderably pro- 
moted thereby, as to caufe a very fenfible Difference 
between the Weight of fuch Animab as had been 
cleftrified, and others of the fame Kind that were 
treated exadly alike in every refpect befides : Whence 
he naturally concludes, that, in Cafes where it is 
neceflary to quicken the Circulation of the Fluids, 
and throw off a greater Quantity of the pcrlpirabie 
Matter, FieBricitj muft be greyly ufcful. 


The 


* As is by £>r.' Miritmer in thefc 

^.479. ' • C.M, 
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The Philofophefs in Italy and Germany have ap- 
plied their Induftry to difcover by Experiment, how 
far Elefiriciry may, fimply and in itfelf, be of Ser- 
vice in fcveral Difeafes, and likewife how far it may 
conduce towards conveying the more fubtile and ac- 
tive Effluvia of ufeful Medicines, either into the whole 

Body, or into fome diftempered Part. Mr. Watfon 

read, iaft Thurfday, before the Royal. Society, an 
Abftrafl: of the preceding Paper, fent to Dr. Morti- 
mer hoca. Leipjic, by Profefl.br IVinckler, of feverai 
Experiments to this Purpofe, made at V'emce by M. 
‘Ptvati, and repeated afterwards by himfelf at Leip- 
fic with the fame Succefs. He gives Inftances of la- 
turating, by Eleftrification, with the Effluvia of 
Balfani of ^eru, and of Sujphur, fb as ro produce 
very femarkabVe Effcfh j and of taking a Fit of the 
Gout away intirely, by conveying into the Part af- 
flifted the ianative Effluvia of warm and difeutient 
Drugs. 

My ingenious Friend Dr. ^ofeph Brmi, one of 
the principal Phyficians at Turin, and Fellow of 
our Royal Society, has lifccwife fent to me an Ac- 
count, lately received by him, of Experiments made 
at Rome, and at Bologna s which I now. Sir, lay 
before you, in order to fhew what Attempts to the 
lame Purpofe have been made in different Countries, 

and by different People. The Doctor informs 

me, that at Turin ihey have repeated, with great 
Succefs, the electrical E.\periments made in Eng- 
land, whereof I had fent him printed Accounts; 
that People all over Italy are bufily at Work ma- 
kiiig eledrical Experiments ; and that, at Bologria, 
the electrical Power has been applied to the Cure 

- of 
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of Difeafes. He then gives me a Tranfcript of an 
Account fent him from thence in the French Lan- 
guage, which, tranflated, is as follows. 

A Man, who had been for a whole Twelvemonth 
deaf of one Ear, with a continual Noife in it like 
the Running of Water, attended with moft violent 
Pain whenever he lay with that Ear uppermoft, 
coming to Dr. Verati for Advice, the Dodlor elec- 
trified him, bringing out Abundance of fiery Sparks 
around the diftemper’d Ear } which, in about five 
Minutes that the Electrification was continued, be- 
came as red as if a bliftering Plaifter had been ap- 
plied to it. But the Redncls diiappeared in a few 
Minutes after, the Patient pafled the Night with Icfs 
Pain and Noift, and was petfefUy cured of his Dif- 
order. 

A Footman belonging to the laid Doftor, being 
taken fuddenly ill of a violent Pain in the Head, 
which continued many Hours, be was thereupon 
eiedrified, the Dodor caufing the Sparks of Fire to 
ifluc from the Temple wherein the Pain was felt. 
The Part appeared red, the Pain abated 5 in three 
Hours it was intirely gone, and has never returned 
fince.- 

A Woman that nurfed one of the Dodor’s Chil- 
dren, having had a moft grievous Dilbrder in her 
Eyes for Ibme Months, with a continual Running 
of Water, from one of them, and a conftant Pam 
over the Eye lid,; came to the Dodor for ^ Advice j 
who immediately elcdrifisdi her, biinging. put the 

fiery 
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fiery Sparks about riic Eye and Eye-lid, •whereby 
the Eye appeared very much blood-fhotj but that 
went off in 7 or 8 Minutes. The Woman felt lets 
Pain the follo’wing Night, and opened her Eye in 
the Morning more .eafily, and without being ob- 
liged to wipe if, as fhe did before: The watry Hu- 
inoinr -and Pain were much dimmifhed; and the 
Doctor hoped, that, by repeating the Operation twice 
more, he (hould be able to cure her quite. 

Dr. Brunt gives me next his Information from 
JRcfUei which is, that a Gentleman there cover’d 
the infernal Surface of a Cylinder of Glais (which 
ionic ufe mftead of a Globe) -with a purgative Me- 
dicine 5 and that-a Man, electrified therewith, found 
the Spot the fame Effeds as if he. had fwallowed 
the Medicine. He then recommends to us in Eng‘ 
land to try how far the elcdlric Power may be of 
Service in Diftempers. 

Thefe Cafes, Sir,and particularly the laft, as it may 
to ibme appear extravagant and whimfical, I fliould 
•have bem cautious of bringing before tlie JRojral 
Saeietjft had you not judged it proper they ftiould 
be added -to thofe fimilac Accounts from other 
Places which were read to os laft Meeting. I think 
neither myfelf nor Dr. Brunt anfwerable for the 
Truth of thefe Fads, as we relate no more than 
what we have received. In Truth, all the Fham- 
in Elcdricity are fo wonderful, thatitis fcarcely 
prudent to deny :the- Pofiibility of any Accounts 
concerning it, till we have made Experiments care- 
fully ourfeives. We are very Jure it is poffibic to 

render 
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render a living Body replete with elcdrical Effluvia, 
or to tranfmit and fend fuch Effluvia through a 
living Body, in a Streana, as long as we think pro- 
per : We are not Jure that it is impoflible for thefe 
Effluvia to convey with them into that living Body 
the moft fubtiie and aftive Effluvia of other Sub- 
llances } and if they can do fo, the EfFe£ls fuggefted 
are not wholly improbable} for Icveral Experiments 
have proved, that a very minute Quantity of Me- 
dicine, transfufed direfitly into the Blood, and circu- 
lating Fluids, will have the fame Effed as a large 
Dofe thereof taken into the Stomach. Therefore 
even this laft Cafe, romantic as it may feem, fhould 
not be abfolutcly condemned without a fair Tryal } 
lince we all, I believe, remember the Time, when 
thoft ^hsmmena in Eleflticity, which are now the 
moft common and familiar to us, would have been 
thought delcrving as little Credit, as the Cafe under 
Confidcration may ieem to do, had Accounts of 
them been fentus from Rome, Venice, or Bologna, 
and had wenever experienced them ourfelves. 

I am proud to leize every OccaEon to aflorc you 
with what great Rcipc^l 1 am, 

SIR, 

Strand, March zS, Tour moji faithful 

obedient humble Servant, 

Henry Baker. 


N n 
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I. A Propofal for Checking in fame Degree 
the Progrefs of Fires ; by the Rev. Stephen 
Hales, D. £). aP F.i2.i5’. 

SS. iate deftruaive Fire in Cornhi/l 

J|[^ bringing to my Mind what I 
thought a probable Means to check, in fome de- 
gree, the fpeedy Progrefs of Fires (which, if it could 
be efFcaed, would be of great Importance I made 
the following Experiment, in order to form a more 
certain Judgment of the Matter? 

1 placed on two Garden-Pots, a dry Fir-Board, 
which was half an Inch thick, and nine Inches 
broad 5 and coyer’d nine Inches Length and Breadth 
of it- with^an Inch Depth of damp Garden-Earth j 
fencing ,this Earth on each Side with two Courfe 
of Bricks, in order to make a Fire-place to contain 
the Wood-Fuel and live Coals; wWch were fre- 
quently blown with Bellows, in order to keep the 
Fire to a vigorous Heat; This was done for two 
. Hours Continuance, before the Fir-Board was burnt 
thro’ 5 when there was only a weak lambent Flame 
at the under Part of the Board ; for it could not 
flame out for want of proper Fuel ; becaufe the Sub- 
flance of the Board was reduced to a brittle Char- 
, coal, by the Heat of the Inch-Depth of Earth which 
lay on it, which hinder’d the burnir^ Board from 
flamii^. And it was obferyabk,; that the Edges of 
the Board burnt only with a live Coal like a Match ; 
being hinder’d, from flaming, by the Earth which 
lay on the Board. ; , . 

O o May 



C *78 ] 

May it not hence be reafonabiy inferr'd, that, 
when a lioafe is on Fire, it may be a probable 
Means coijfidcrably to retard the Progrefs of the 
Fire, to cover with Earth the Floors of the adjoin- 
ing and more diftant Houfes, which ftand in- the 
Courfe of the Progreft of the Flames i 

The thicker the Earth is laid, fo much the better: 
But if Time will not permit to lay it more than an 
Inch thick, then fiippofing 27 Men to carry each a 
cubic .Fo<^ of Earth, which will be a cubic Yard of 
Eatthj then that cubic Yard of Earth will cover 36 
iquare Yards of Flooring,- which repeated feveral 
times, would ibon cover ail the Floors of a Houle. 
And as the Eire probably mounts with great Fierce- 
neis up the Stair-Cafe, it will be well to lay much 
Earth on the Staiis j which will help to give' fome 
■Check, Specially, as the Earth on the Fldor and 
Stairs may be wetted by the Fire-Engine i which 
.MoiSure will be much the longer retained by 
means of the Earth j whereas Water> when not 
thus retained, ibon glides away. ' - - . 

And as.Fices often catch from Hoofe to Houfe at 
their Uf^er -Parts, m upperFloor cover’d with Earth, 
whin ciK:;FLafters burning on it, will be longer in 
botaiiigi^to fiKh a - degree as to Fall on the next 
Fioca;, ib, . when ikexe, it will alfo be the 

longer in burning, wHl flame the fcfs, on ac- 
count of the Earth on . that next Floor 5 and, eon- 
Icquently, will not be fo apt-to fire the next Houfe, 
as iu the common Cafe of Floors without Earth, 
which mnft needs Acrcforc burn the more fiercely. 

Earth may be had either in back Yards, or Cel- 
lars, or Streets. * 


Thefc 
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Thefc Hints, from one who never faw a Houfe 
on firo, will, ’tis hoped, be farther improved by 
thole who have more Experience and Skill in thcfc 
Affairs. 


II, Some ObfervatimSy made during the lafi 
three Tears j of the Quantity of the Varia- 
tion of the Magnetic Horizontal Needle 
to the Jd^efmard ; ly Mr. Geo. Graham, 
F.R.S.^t ids Hmfe'in Fl^tftre^, Lon- 
don. 
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The Inclination of the dipping Needle has been 
daring the fame time about Degrees. 
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B. As the Variation of the Heedle at London 
has not been regularly publi^ied from time to 
time in the Philofophtcal Tranfaftions : It may 
not be improper to take notice here^ that accord- 
ing to the heft Obfervations extant^ and which 
were made by ‘Perjons of great Skill and ExaSl- 
aBnefsy the Meedle at London, declined to the 
Eaftward n*’ ij' in the Tear if8o. 
there was no Variatton, the Needle then point- 
ing due 'North- In 16 jz the Variation was ob- 
ferved by the late- Dr. Hailey 2° 30' towards 
the Wed, and in i6p2 6° o'. And towards 
the Beginning of the Tear 172 3 > it was found by 
Mr. Graham, from the Medium of a vaft Num- 
ber of Obfervations, to be then 14° 17' the fame 
Way',. So that, daring thoCourfe of i 6 y Tears 
elapfed fnee the Tear 1580, to the End of the 
iajt Tear 1747, the magnetic Needle at London 
has moved to the Weftward, 28® 55'. See be- 
fore N°. 148* andN®. 383 of xb^PhUojophical 
TranfaBions. 
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III* luettcr from the Right Hon, John 
Rarl of Orrery to Martin Folkes Efqmre, 
Pr. R, S. inclofing an Account of the Cor- 
nel-Catterpillar, contained in a Letter from 
the Reu'erend ikfr.’ PhiHp Skeltpn to His 

LordlHp. - ■ 

SIR, . 

jUai April ’HE great Honour which I have 

>747- received from the Rojal Society, 

makes me vetf ambitious df esptfeffing my Senfe of 
it, in fome manner that na^y^ at leafl be 'a Marie of 
my Gratitnde, however unworthy of their Atten- 
tion.. Inciofed in another Packet I fend yon a 
-X.etter:I: irave received from the Reverend Mr. 
Philip Skeltorh who, at my Requeft, has drawn up 
the Account of a fort of Gaterpillars, that appeared 
very numerous in thefe Parts fome. Years ago. He 
has iikewife pafl:^ on the fkft a Pieefe of their 
Web*, He -is my Neighbours here, and a Gentleman 
of Senfe' and Learning'.' -The Letf«-is-fo'fuil and 
explicit# that I need fay niching on -the ‘Subject : 
Unlefe hereafter yon are defirous' to know further 
Particulars, and I hope you are convincedi that I 
ihatl be always ready, to obey your 'Commands. I 
:^am,- -Sir, ^with -the- gfcateft Efteentj- aind' ti^ 

A ^Ur 'mof obliged and - 

1748. 

' - - ^ '• ’ ■' obedient humble Servant, 

■1 ' ' ''V : vP-. ' */; - V. .-'JORRE-RY* 

-v. . 'The 

* To be feea in the Mufaum of the Royal Smety, 
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R&o, Skelt0ii*f Leitsf' to ths Ectrl of 
Orray. 

■-Monc^iany H^rfb 1745 * 

Myl^oRD,' 

P URSUANT to my promife,. I fenJ you an ac- 
count of the Cornel-CaterptKarj^ ifce web it pro- 
duces, the flie into which, it is changcdi' and a- fmall 
&mple of its work. 

In the beginning of May 1737* the wat'meft 
feafon that any body now alive remembers to have 
feJt, the Cornel-trees, of which wc have a good 
number about this place, appeared almoft cover’d 
With finali Caterpillars of fhc and fliape in Tab. I. 

I., and in general of a dn^C^t .^recn, fefem- 
bling in colour the bkk ci the tltho* a' few, 
eon^crably larger than the reft, wea;e y^%^^ -.Thefc 
worms were employed' partly in feeing ^ the 
.leaves of the Cornel, which was their only Ndh- 
rifhment, and partly in crawling (with a v 6 ry fwift 
jxKttion for a worm) over .the bark of the pree; As 
they crawkd, they left eat^ a fine idir^d, fhatctly 
vif% 4 e CO the mdred eye^ ftidung to the bark. The& 
threads, being ahaoofi is^fely mukiplt^ by the ha- 
conceivable number of employed in 'the 

work, formed the web, in which the threads are 
not imerwove^ but cohere by fom© rou^mefe or 
glutlnoas qualify. 

By the end May there was not a leaf to be 
feen on any of the Cornels, excepting a few, rc- 
ferved for a Very curious purpofe, which I fliall have 

dccalion 
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occdRott to mention prefcntiy-. But the worms, in 
the room of the green cloathing they robbed thofc 
trees of, gave them one of white, fo entire, that it 
covered the whole bark, from the ground to the 
points -of the fiendereft twigs, and of fo pure and 
gioffy a colour, that the whole tree thewed in the 
fun as if it were cafed in burnifhcd iilver,. The web 
was fo ftrong, that if, one difengaged it ftom the 
tree, hear the root, one might have ftripped it 
from the trunkfthe branches, and tlie twigs, at 
one pull. As foon as the worms had covered ail 
the Cornd-trecs, removed from thence, and 
covered all the Afii, Bccch, Xime, and 

even weeds, that grew near them, with the fami. 
but a thinner, kind of workman^p. . " 

Perhaps, my Hord^ you will dcltre to knowhow 
they travelled from one tree' to another. Many of 
them crawled along the ground, and over every 
thing in the way, fliU leaving a thread behind, and 
difpatchirig a part of their 'butiicg as they* went to 
a more- convenient furface to finifli the om 
Butl-really imagined fomc of them took lap' eafier 
and more tngenious way. I found many of them 
hanging by their own threads from the moft ci- 
tended branches of the tree. Whole they were m 
^is feuation, a gentle puff of wind might, by ^ 
citing a pendulous motion^ waft them to jthc 
tree. -This ferns Tto jbc .the inefodcL whiidi 
tfi^-very tbmate f|id«^- W^O^/threads are made 
viable by the tnoiflnre adhedhg to foem in a. foggy 
morcB^ tranfpdrt themfdves from one Imfo to 
another, diho’ deftitute of wings, fometimes 
narrow path^ had ^ca rivulcS. * ' ^ 

As 



As the wpEin§, 4ieitaeir 'while^ they werC’ working, 
it, nor afterwarcTs,.' made any ufe of the web thus 
left on the bark of the trees, 1 take it for granted, 
they wrought fpr no other purpofc than to rid 
thenifelves -of that . glutinous maft, put of which it 
was fpun, and which, nature -producing it that fea- 
fon in greater abundance than was neceffary for the 
wrapping and flowing the worm in its Hynipha 
flare, prompted the creature to work off the redunf 
dancy the beft way it could. .The method it made 
ufe 'of for this pijrpole was very well Judged. It 
ji^en'd its^ thread to fome little cmitience on the 
fcafk; arid chafing, for rhe greater convenience of 
crawling,' that even furface, kept continually in. a 
brisk morion, till the troubleibme fuperfluity of its 
burthen was d-iff barged.,' I can ,bnt guefs at its rea- 
jCbiii for itp otsm ^patiye tree, to fpin 
abroad iipeni' tM \n^)gh|ibpupi^, ones. Pcihaps it 
fbtih'd the 'web tod'oright toi its%es, or the threads, 
already layed, might have ftuck to its fttti for yottr 
Lofdlhip may obftrve .that the web is very ^^t . to 
flick to the' 'fingersV wi^enit is toachedi ; 

About the tiegTriKing hi J^une the worms retired 
"to _ manner ^of prep^ing for, and; cxc- 

"tdltitig this, was. very ingenious ^d curious/ ^mc 
of iherh dhbf^Av undefWes of 'the brandies, juft 
where they ^ring from ’^e.tpupfc, that they might 
^ the better dcfendM the water, which in a 
Ihpwer, flowing 'dowh the bark of the tree, is pMted 
ifterbranches, ahd lent ofF on each fide. ■ ' 

Here they drew their threads, acroft the angle, 
made the, trbuk land branch, and crofling thofe 
again with other ^'Mhe'ads in "a great variety of di- 
. regions 
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K^kions, they afterwards formed a ftror.g tegument 
on the oatfidc. Within this they placed thetnfelves 
lengthways among the threads, and rolling their 
hodd^ round, fpun themfeives into little hamocks 
of thek . own web, while in the mean time they 
flirunk into half their former length. Thofe ha- 
mocks, being fuipended by the tranfverfe threads, 
did not each other in the ieaft. That they 

might take up the lefs room, they lay parallel to 
one another, and in the moft convenient order 
imaginable. 

Others, hill more ingenious than thefe, fahened 
thek tktej^s to th§ edges of certain leaves, 
which, no doubt of it, they bad feved from thek 
ffomach§£or this very porpofe; and with that flender 
COnMgf} polling in the extremities of the leaves, 
^ew them into a kind of purie, in the inltde of 
which they formed the ikne kind of work, and 
laid themklves up in the lame manner as above. 
By this method they fayed themfeives a labour, 
which the reft were at the expcncc of j for the leaf 
fetved them very well for an outward defence 
againft the weather, and a place to fix their tranf- 
vetfe threads to. it is probable they laid themfeives 
up in great numbers together, not only becaufo 
many were necefl&ry to the work of providing a 
common covering, but alfo^ to keep one another 
^ile nature was pr^^ing for the great 
change, and aifo to coniine ioane fy»tli vapour, if- 
fwng l%om their bodim, which might have been 
conducive their revivifcence, and which had been 
eafoy difiipar^, had they net lain aod caa^t 
it kem one another. 

Bp 
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Between the worm, thus, laid up, and the hamock, 
in which it was enclofcd, a tough and ^lant Ihell, 
of a dark-brown colour, was found. This 1 taKe 
to have been formed by the peifpiration, or rather 
by feme glutinous fluff, forced 1°^ 

the infeS:, while it was contraiSing itfelf, which be- 
inor flopped by the clofe texture of the hamock, 
confolidated, and formed an interior covering for 
this delicate creature. As the worms themfelves 
were of a pretty dark colour, this fupetfidal tinc- 
ture feems to have been in a great mcafure pu^ed 

off into the fhell. , . « 

JFor after the worms had continued m this Itate 
during the whole month of Jiincy whether they 
gnawed their way through the ends of their ftiells 
add hanocks, or that exit was prepared for them 
by fomc cotrofive mdttct ouzing from their mouths, 
i know not, but they came out almofl: ail in the 
fpace of one morning, the moft beautiful flic or moth 
that my eyes ever beheld. Its fhape was extremely 
elegants its head, upper wings, body, legs, and 
aittenn£y were of the pureft white, and glitter d as 
if they were frofted with fomc fhining kind of fub- 
ftance. i rubbed fomc of this ofiF, and upon view- 
ing it thro’ an ordinary microfeope, it appeared 
like the points of very minute feathers, or like 
fmall cones of poiilhcd ftlver. - The upper wings 
were regularly fl:added with fmall, round, black 
tpijis, and extended themfelves from its hcadfomc- 
what beyond ie tail. The under wings, which were 
a little Qiortcr, weteof aduskifhcblour, and prettily 
fringed at the citrenaaties- 
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This beautifal and furprifing work of nature 
fecmed, after its rcfurredion, to have no dependence 
on material food. The Cornel had recovered a new 
fet of leaves by the time the flie appeared 5 but it 
never touched thenii and thofe that came out in 
my room, lived as long there, as the reft which 
enjoyed the open air, and the tree on which they 
were bred. If they did feed, it muft have been on 
fome other adventurer of the air, too minute to be 
vifible to our eyes. Thofe that were confined to 
my room, difeharged a fmali drop of brown liquor, 
in which I fupperfe their eggs were contained 5 but 
s$ they were not depolited in a proper receptacle, 
they did not produce worms the next year. As the 
tree b the peculiar habitation of the worm, and 
iiipplies it with its only food, fo it is certainly the 
only nurfe of its egg. It is likely the eggs were 
cither inferred into the fmali crevices of the bark, 
or difeharged into the little apertures, where buds 
arc to fpring the following feafon. In this lituation, 
they might be moft conveniently nouriftied by the 
return of that genial juice, or Ipirit, with whicli 
the Cornel is naturally fitted to chcrifli and raife 
them into life. The flies feemed to be of a moft 
delicate conftitution in refpeff to heat and cold. 
The former they could bear with difficultyj the 
latter, not at all. Hardly any of them furvived the 
firfl of AuguH. They loved reft, and did not care to 
flutter much about. Whfle they were yet in their 
Nyn^ba ftate, I brought great Lumps of them to 
my room, and thofe, which happened to be bruiied 
in pulling them foom the trees, produced flies, diC- 
toned cither in the wingjs or other parts? but this 

Pp 2 Diftoition 
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Diftortion generally wore ofF, in a little time, and 
the pretty creature recover’d its own natural fym* 
metry of ftiape. 

In the beginning of May 1738, they b^an to 
work again in prodigious numbers, and having co- 
vered ibme trees, were flopped, and moft of them 
deftroy’d by the foul weather that followed. Their 
web allb was fmutted and difcolour’d. 1 fend your 
Lordfliip a piece of each year’s produce. The 
whiteft is that of 1737, the other of 1738. 

In 1739 they appeared in fmall numbers, and 
much ihrunk in their Size, and wrought only fuf- 
fleient covering for themlelves. 

They appeared again in the Year 1740J bi«: it 
was plain the great flrofl had deftroyed moft of 
their eggs, and checked the growth of thofe that 
efcaped 5 for there were very few of rhem to faefeen, 
and twelve of them were not larger than one in 
May 1737. 

Every year produces more or left diem, With 
fome fmall variation, as to the number and tme. 

The place where our Cornel-frets ftand, is fur- 
rounded with fteep hills, and clo&ly fheher’d With ' 
a very thick plantation. This was probably no in- 
confiderable help to the prodigious enct^afe this 
puny reptile. I verily -believe both an uhufaal 
warmth of air, and a deep fliade, were equally ne- 
aCajy to it; for I obferved, that thofe Cornels, 
whifh flood more expofed to the cool air and the 
fun, nbonnded Ids wi^ worms than the reft. 

1 have bem dktnjudoufly esndv my in te- 
lating the abotte |U^(ndats, width I' did not 
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to tay memoiy, but reduced to writing iimnedi- 
atcly after I had finifiied my obfetvations. 

This curious phenomenon naturally leads one to 
enquire, how thefe creatures came to breed oh the 
Cornel^rees, and what occafioned the prodigious 
eacrcafe of them at that time. Here fad gives us 
up to conjedures. I hope however that mine' Witt 
not feem to your Lor-dlhip altogether unlatisfadory, 
but rather help to clear up thofe difficulties, and at 
the fame time carry our eyes a little farther into 
nature, than merely to what concerns this fpecies 
of inf^s. 

There is not an animal, nor a yegecabie, that may 
not be cottfidercd as a little world, in re^ed to the 
habitation and noariffiment it affords to certain in- 
fcds peculiar to itlelf. The fcheme of life begins 
M v^ctariofl; and wherever on the earth, or in the 
water, nature is able to produce vegetables, fhe al- 
ways obliges them to pay for their elemental nou- 
rifhtwenc to certain infeds, animals, or fifhes, which 
fhe billets on them. Thefe again are forced to re- 
fund to e/thers,'to diet and lodge, each of them, a 
fet of living creaturcsr, affigned to them by the uni- 
vcrfal fcheme of nature. - ' 

This traffique of life, this juft community in na- 
tnte, which fufters nothing to fubfift merely for 
is ftjund’ -not 'Only every -where on the lacertf 
the earth, but alfo in all lakes, pools, iivers,'^d 
ocean. By mlesK^ftopesr'we'difirover a prbdi- 
gihuy variety of little creattfres, all feeding either’ 
on the fioaHhg vegetables, which that dement pro- 
duces ii( * of ftagnatlon, or on. one aaoffier. 
As* to the fea in particular, we know only what 
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happens about the (hotcs, where we fee vegetables 
of various kinds, oii which a like variety of infers 
are bred and nourifhed. Thefe, together with a pro- 
digious number of others, bred in the mud, become 
the prey of the fmaller kind of filhes, and they again 
of the greater. That this fcheme of nature, in fup- 
porting life by death, found every- where eife, dives 
into the depths of the ocean, may appear probable 
from the wife frugality of nature, which hath an 
ufeful end in every thing, and befides rejoices in 
filling the world with life and motion j and alfb 
from the wonderful kinds of fifties, which are now- 
and-then waftied up by violent ftorms from the deep 
waters, or happen to purfue their prey, from the 
low lands of the ocean, to the higher grounds at the 
fhores. 

Francifeus M^dij in his carious treatife concern- 
ing the generation of infeQs, hath ncH only refuted 
the notion of equivocal generation, but alfo hath 
ftiewn us, that each animal and vegetable hath its 
own peculiar inlc£b to maintain $ and Rleassar 
Albin-t in his colkaion of various caterpillars, and 
the butterflies, into which they arc transformed, 
hath given us a beautiful demonftration, from above 
an hundred inflances, that each i^des hath its own 
proper plant, to whidh it is by nature peculiarly ad- 
apted, and on which only it can feed, or live for 
any confiderable time. 

Now the Cornel, my Lord, is the plant, on which 
alone the worms, we have been fpcaking of, can be 
propagated and fed. The ^ccific qualities, with 
which the fukxs of this tree arc impregnated, fit it 

for 
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for the propagation and fapport of this its native in- 
fea. If thcfe peculiar and diftinguilhing qualities 
reftde, as the chymifts fay, in the eflfcntial oil of the 
plant, it will follow, that this, as well as other in- 
feas, fabfifting on vegetables, are by fome means 
or other qualified to extras, in a nicer manner 
than any chymift can do, the eflential oil of their rc- 
Ipcftive plants, nothing elle therein being of a na- . 
ture fufficiently peculiar either to allift the propaga- 
tion, or fupply the nourifhment, of the infeft. 

As to the difficulty, how this plant came to re- 
ceive the eggs of this flie, it is as great in rcipefl 
to the propa^tion of any other infe&on its peculiac 
plant. The flies of every plant have continual ac- 
ccls to thofe plants, and no doubt are prompted by 
the %ht, ihaell, or other qualities of their native 
v^ctable, which are congenial to them, to propa- 
gate their kind upon them. As this is probably 
attended with fome degree of plealure, it keeps 
them continually bufy in the work of impregnating 
their proper plant. Hence it comes, that before 
the younger fdants are removed to a diftance from 
thofe that arc more fully grown, they receive faf- 
ficient colonies from others, already peopled, which 
they extend again to their fuccours, the flies each 
year impregnating all the plants within the|r reach. 
Whether the thing happens in this manner, or that 
the eggs of infers fo fm^I are minute enough to 
be carried throi^h the aitj ahd fo dii^eifed every- 
where, it is ncvcrthclcfs a faS, that no vegetable is 
found without its infe^l^ tho’ propagated by the 
feed. , , 

- ' " • - ‘ Jis 



[ 292 ] 

to the extc^otdinary increafe of this isfcft in 
May x737» *he fucceffion of fcvcn or eight mild 
winters* which preceded that feafon, might, by pre- 
femng their eggs, give occafion thereto. As they 
are one of the earlieft kinds, the exceffively warxn 
Maj that year fo cffeciiially hatched their eggs, that 
they all came to perfe(3:ion : Whereas the more or- 
dinary worms and flies, that make a later appear- 
ance, meeting with the lharp eafterly winds that 
happened that fnmmer to blow during the months 
of yulj and Augi'fli were in a good' racafurc de- 
ftroyed i otfaerwife it is pollible they too might have 
had an extraordinary inersaie. 

However I oxvn, my Lord, this rea^n hafh ks 
objedions, and doth not fully fatisfy me. Thei» 
is fcatcciy a year that is. not remarkable for fome 
one kind of inf^ or Sics, when w colourable 
rcafon can be aligned for it ftmn aayknpwn tem- 
perament of the year, which m^hc ®ot as well fa- 
vour a great incrcafe of any other fyecies. 
as well as fevers, are epidemical, and probably de- 
pend as much on a certain occult conflitution cdf 
the air, water, or earth. Nay, it is an opinion re?- 
ceived by fome, that all peftUcntial diforders af‘e 
nothing elfe than, prodigious flights invifible flies, 
of which each ibr^ acemding as the coiflfljtutionof 
the year alEfls ir, ts^es its turn no multiply fxom 
worms proportionably little, bred in putrid carcafes^ 
ei^ecially after great battles, and being rai&d from 
thence into the air, arc wafted not only from one 
body to another but even to diftant coujatrics. 
Sydenhamy and. If I mifiake not, others, have ofe 
ierved, that the icafbns immediately preceding thole 
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in which the plague raged, abounded unufually with 
ail forts of flies i which fhews at leaft, that the con- 
ftitution of the air doth at thofe times greatly fa- 
vour the produdion of fuch creatures. This con- 
jedure will feem the more probable, as the ufual 
ptefervatives againft infedion, namely vinegar, to- 
bacco, rue, wormwood, e^c. are endued with very 
acrid and pungent particles, with which perhaps they 
fling and kill the invifible flies before they can lay 
their eggs, and by thefe means preferve us from 
contagion. 

Be this however as it will, it is certain there is 
inch a conflitutioa as .we are here peaking of, in 
«lped both to diftempers and infeds- Bat whence 
this proceeds, whether from the fun alone, or from 
the joint influence of other neighbouring planets, 
or the tranfijdations of mineral vapours, or fermen- 
tations in the foil of the earths and further, whe- 
ther this fort of climaderic in the feafons be fta- 
tionary or cafualj I leave better naturalifts to judge, 

I only infift, that fuch a conftitutional tempera- 
ment there is, which, running thro’ all nature, doth 
at certain times give more than ordinary energy to 
the prolific powers of fuch plants or animals as arc 
of nature flmiiar thereunto. 

This plainly appears to us in plants of all kinds, 
even excluding the confidcratiqn of warmer os 
colder, of drier or mqifler feafons, wMch, jt is ma- 
nifdl, have <^iy thejr f^re in the cafuakies to 
which. the vegetable world is liable. They frequently - 
beat more bloflbms and fruit in a bad, and leis in 
a good and what puts the matter beyond 

all queftio$i» ^t i§ay^.^yirlflch is favorable to 
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kind of vegetabk is prejudicial to another i whereas 
much heat and moifiure together are equally indul- 
gent to all. This, in my opinion, flicws that each 
plant hath a fpccific vegetation of its own, as well 
as one common to all, and that the former depends 
upon fomewhat elfe than mere warmth and moift- 
nre. 

The conftitution therefore of the year dilpofes 
the vegetative fpirit, whether refiding in the air, the 
earth, the water, or in all, to fuppiy fometimes 
thefe, and fometimes thofc vegetables, with a greater 
or Icls proportion of aliment. By theie means a 
greater quantity of that juice, which diilingui^es 
any one Ipecies of plants from all others, and ena- 
bles it to give life and food to its peculiar inhabk- 
ant, mnft neceffarily be produced one year, than 
^mothers and ooufeqttcMiy the eg§^ depofited in 
the ewitks, bt peihaps in Ac Tvfery pcrfpkatoty 
pores of its bark, muft be better cherilhed, and the 
worm more plentifully fed by the leaves, whiA ift 
fuch a year contain a greater abtmd^ce of the fpe- 
cific juice, and that more perfediy elaborated. 

Brom hence it' may leem reafbnable to reft in 
this cofsjedore, till fomewhat more Certain is ^tand 
out, that the annual conftitution being more in- 
dulgent to the 'vegetation of one plant than of an- 
other, promotes ^ gmwth and fertUi^ of thi% 
which is of a ftmilar, nnd checks Ae increafe of 
iSiat which is of a dilHmilar nature. The plants 
Ans differently fu^licd, furnifh their refpeilive in- 
£efts according. Hosce again it comes to pa% 
Aat many ^>ecies of inft^, having been injured 
by fbme unknown dh|>o£ti(ni Ae ak otuA, 
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fecm almoft extinfk in one fcafon, and fwarm 
again in anorfier, as if there had been a new crea- 
tion of them. One year, the wall-fruits are de- 
voured by earwigs ; another, we are peftct’d every- 
where, and even in our clofefi chambers, with un- 
tiiaal tonltitudes of the common flic. One year 
the wafp predominates 5 another,- the gnat^ and a 
third, the cale-caterpillar. One year, the farmer 
complains Of a worm, hardly known to him be- 
fore, that deftroys his corn j and the gardener docs 
the fame another, in relped to an ii^eft that falls 
greedily on his feeds, as fooii as they are committed 
to the ground. The African locufis come fbme 
years into ^Spa^ 'va. fuch inarms, that they cover the 
face of the eattbs and when they have devoured the 
whole herbage of the country, retire again to their 
own, andr do not vifit Spain in the bke numbers for 
fcveral years. Large old orchards arc fome years fud- 
denly ftripped of all their falolToms and leaves, fay a 
prodigious incrcafc of the .applc-trce-wormj and 
groves of oak have been ferved in the fame manner 
by the caterpillar peculiar to that tree. This muft 
needs give a check to the growth of the tree more 
than equivalent to the great incrcafc proniifed at 
fuch a time by the extraordinary redundancy of the 
vegetative fpirit. 

I have now finifhed what I had to fay on this 
fdzprinng fubiefl, at which fome gentlemen flupidly 
important, may lat^h, as ait an affair worthy of 
fo much notice, and fo many words j but I am per- 
fuaded, my Lord Orrery, who regards not thii^ 
by their tok, but their excellence, will fee the wif- 
dom and power God as glorioufly diiplayed'in 
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this little infeQ:, as in the Bchcjnoth, of the Levia- 
than. It is a flight high enough for the faculties of 
man to rife by contemplation to a competent know- 
lege of the meaneft work God ever condefcended to 
form. That which was not beneath the Majefty of 
Goi to make, can never furely be beneath the dignity 
of a rational creature to contemplate. I am. 

My Lord, 

Xmr Lor^ip's mofi obliged^ and 
ffioft obedient humble Servant ^ 

Philip Skelton. 


IV. JEteira^ a letter from Dr. James 

Mounfey, Pbyjicmn of the Gzarina’j Army^ 
to Henry Baker F.R.S. concerning the 
Everlafting Fire in Perfia. 

SIR, 

\ S yon inform me any thing relating 
* / ' V. to the K^ataral Hiftory of Retfia 

will prove agreeable, I have fomc time ago wrote 
to a couple of Gentlemen, a Phyfician and a Sur- 
geon, both Men of Learning and Veracity, and my 
very intimate Friends, who are now with the Am- 
bafladot from this Court to Terfia, and they, both 
have promifed to communicate to me whatever 
they ihali meet with remarkable in that Country, 
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And you may depend on receiving from me ail dhc 
Accounts they fliali pkafc to fend. 

In the mean while, as the Natural Hiftory of 
'Perfia is but little known, and the Authors of the 
Univerfal Hiftory have given no true Account of 
the everlqftmg facred Fire which the Gauers wor- 
fliip, I fliall now fend you a Defcription thereof, 
which you may depend upon, as there was a Ruffian 
Army for fomc Years in the Kingdom oiPyageJiant 
where that Fire is ; and I took down what I am 
going to relate from the Mouths and Journals of 
many Officers that were there, and more particu- 
larly from what was communicated to me by Ar- 
chiater Fifchetf who received an Account thereof 
from Dr. Lercb^ Phyiician of that Army, 

This perpetual Fire rifes out of the Ground in 
the Peninfula of Abfcherm, about twenty Miles 
from BakUi and 3 Miles from the Cafpian Shore. 
The Ground is very rocky, but has a fhaliow Cover- 
ing of Earth over it. If a little of the Surface be 
feraped off, and Fire be applied to the Hollow, it. 
catches immediately, and burns without Intermlf- 
fion, and aimoft without Confumptionj nor is ever 
extinguifhed, unlels fbme cold Earth be thrown 
over it, by which it is eafily put out. 

There is a Spot of Ground, about two EngHJb 
Miles large, which has this very wonderful Pro- 
perty i and here is a Caravanfary^ round which are 
many Places where the Earth continually burns 5 but 
the moft remarkable is a Hole about 4 Feet deep, and 
14 Feet in Diameter. In this Caravanfary live i a 
Indian PrieftSi and other P)e^'otees, who worfhip 
the Fire, wnic^ according to their Traditions, has 
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turnt many tliottfand Years. It is a very old vaulted 
and in its Walls are a great many Chinks, 
whereto, ff a Candle be applied, the Fire catches in- 
f^taneoufiy, and runs inftantly wherever the Chinks 
commumcaie j but it may be eafily extinguifhed : 
They have hollow Places in the Houfc fitted to 
their Pots, which they boil without any other 
Fuel 5 and inftead of Candles, they flick Reeds into 
the Ground j from die Tops whereof, upon apply- 
ing Fire hereto, a white Flame immediately comes 
forth, and continues to burn without confuming the 
Reeds, until they think proper to extinguifh it, by 
putting little Covers over them for that purpofe- 

They burn Lime of the Stones dug hereabouts, 
firft making an Hollow in the Ground, and then 
heaping the' Stones on one another. This done, 
on applying Fire to the Hollow, a Flame burfts 
out, and is diiperfed at once wiA a very great 
Crack through the whole Heap of Stones j and after 
it has continued burning For three Days, the 
is ready: But Stones placed in this Fire for fetcing 
their Pots on never turn to Lime 5 which cannot 
tjc madfe bat fay heaping them on one another. The 
Earth and ^one are no farther warm than where 
the Fire reaches : And what feetns very well worth 
Obfervacion, this Flame of Fire gives neither Smokp 
nor Smell, however great it be. 

About an Evghjh Mile and half from this Place 
there are Wells of Naphtha % which is ex- 

ceedingly inflammable j and though the Flame of 
Naptha affords both Smoke and Smell, it- is highly 
probable the perperaat Fire I Have been deferibing 
is owing to Napthay but fo purified, in filtriftg 

through 
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through the Stone, that it becomes divefled of all 
fuch Particles, as prc^luce Smoke or Smell. The 
Stone and Earth are grey in Colour, and faltifh to 
the Tafte j and indeed much Salt is found on this 
Peninfiila oi Abfcher on. There is aifo a fait Lake, 
near the Side of which the -white _ Nnftha flows by 
five different Springs. This Naptha is made ufe 
of only in the medicinal Way. It is ycliowifh from 
the Spring, but when diftilied re&mbles Spijit of 
Wine. They give it internally, for Gonorrhoea’s, 
Difoxdcrs of the Breaft, and for the Stone 5 and 
they apply it externally in gouty Cafes, Contrac- 
ti<ms of the SiiKW^ and Cran^. 

B^ack Naptha produced *8 or 9 Miles from 
tlw perpetual Pirci it is thick, and being diftilied 
grows not dear but yellow. About Baku there is 
fbme of it'fb thick, that they employ it for greaflng 
Wheels : But the beft and greateft Plenty, is at Ba- 
J^hame, where there are %rings, the 

greateft whereof produces every Day foo Batman^ 
each Batman containing ten Rufs Pounds, which 
ate fomewhat iefs than ‘Weight. You hear 

it make a confidcrabJe Noi& in rifing out of the 
Ground, though the Spring be 20 Fathom deep. 

In Baku they have little or no other Fewei to 
burn befides Naphta^ but it muft be mixed with 
Earth or Aflies to make it fit for Ule. The Fircit 
-makes is only §ocd ta boil with> and. this Inoon- 
vcnicncy attends it, that all their Food fb boiled 
^eUs and taftes of Naphta. For baking and roaft* 
4 ng make ufe of Abfotanumt Abfyntbium, and 
fiich^Iite^ iat in general N^hta is their Fire. . 
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You may defend on the Truth of this Account, 
and 1 hc^e it will be acceptable j the Hurry I am 
in, being Phyfician to the Army now on its March 
to the Affiftance of the Allies, and to fet out from 
this Place To-morrow, with the Commander in 
chief, who has been fome time here indifpofed, 
and under my Care, prevents me from adding any 
more at prefent j but you lhall be fare to hear from 
me, when we arc advanced into Genstany. In the 
mean while, believe me to be lincereiy, 

‘lyear Sifj 

Fehn ^ 4 # 

1748. Towr mofi humble Servant^ 

. ' V . , James Mounfey, 


V. Ahfirc^i of Mr, Bonnet, F. jR. S, his 
Memoir concerning Caterpillars ; drmm_ up 
in French hy Mr. Abraham Trembley, 
JF. jR- S, here tranjlated into Englifh. 

Paper lately communicated by 
‘ jL ftom Monfieur£«B- 

net of Geneva^ contains various’ Experiments he 
has made relating to the Refpiration of Caterpil- 
lars. 

Malpighi firft difeover’d, that thofe i 8 Openings 
or Orifices, which are placed 9 on each Side of the 
Caterpillar, aifid which are called fay -the hlame of 
Stigmata, ftrve to give Relpiration to this Cials of 
Animals. 


Monficur 
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Monfieur de Reaumur has repeated the Experi- 
ments of Malpighiy and made feveral new ones up- 
on this Subjcdt. And he has been of Opinion, that 
thefe Apertures ferved only for the Infpiration of 
the Air, which the Caterpillar afterwards expired, 
through the whole Supeificies of its Body. What 
he has wrote upon this Subjetl: is in the firft Tome 
of his Memoirs, at the 1 31*' and the following 
Pages. 

Mr. Bonnet has had Reafon to think thefe Ca- 
terpillars do both inipire and expire the Air by their 
Stigmata i and that they did not expire any of it 
through the Pores of their Body. This Paper here 
£hewn gives an Account of 36 feverai Experiments, 
made chiefly with Defign to difcover this Eaff, 
whether indeed thefe Infers did both infpire and 
expire the Air by their Stigmata, or only infpire 
it. Thefe Experiments, like Mr. de Reaumur, con- 
lift moftly in the plunging of Caterpillars either 
into Water, or fome other Liquor? feme alfo they 
daubed or anointed over with fat and greafy Sub- 
ftances, fome quite over, and others only in Ibmc 
Places. 

Mr, Bonnet is inclined to think, that the fmall 
Bubbles of Air obferved all over their Bodies, when 
they are immerged in Water, do not come from 
the Air included within them, and which they ex- 
pired by the Pores j but that they are formed by the 
Air only lodged near the Surface of the Skin of 
the Caterpillar, as it is about the Superficies of all 
other Bodies : He has endeavoured to contrive it fo, 
as that no Air might remain thus flicking to the 
Skin of thofc Infefls upon which he has made 

R r thefe 
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thefe Experiments. And for this Parpofe, 
he plunged them in the Water, he firft walhed 
them all over with a Hair-Pencil or 5 an 

thefe bcins afterwards immerged m the Watei, but 
vety few "Bubbles of Air have been difcovered on 
the Outlide of their Bodies ; and fewer as it appeared 
than Mr. tie Reaumur had found upon thofe, upon 
which he made his Experiments ; neither was this 
laft cf Opinion that all thofe Bubbles which he 
took notice of were formed by the Air rufhing out 
tbroush the Pores, but that fome of them were 
alfo formed by the Air flicking about the exterior 


Part of the Skin. _ 

When a Caterpillar is plunged in \\ ater, one 
Bubble of Air is almoft conftantly obferved upon 
each of the Stomata. Mr. de Reaumur concluded, 
that the Air was not expired by thefe Stigmata, be- 
caufo he could never obferve that any Bubbles of 
^ir were ever driven out of thefe Stigmata, as one 
would think there muft have been, if the Air was 
really expired by thefe Apertures. Mr. Bonnety on 
the contrary, has feen fbme Bubbles of Air come 
out from thefe Stigmata, and that has contributed 
to make him rather think that the Air infpired was 
adfo eifeharged at thefe fame Orifices. But as thefe 
Experiments arc not decifive, he is unwilling abfo- 
lutely to determine, but ptopofes the making more 


new Experiments. 

A Caterpillar can remain feveral Hours under 
Water without perifhing ; it only falls into a State 
of Kumbnefei but if again taken out of the Water, 
it is not long before it again fhews Signs of Life, 
and recovers. Mr. Bmmet h^ fought by fome 

Experiments^ 


4 



L 303 J 

Experiments, to know, if fomc only of thefe 18 
Stigmata of a Caterpillar might not be fufficient 
for the Parpofcs of Refpiration: He has plunged 
fome of them only partially in Water, fometimes 
by the Tail, and others by the Head foremoft ; but 
always fo that Hther 2 or more Stigmata mighx: be 
out of the Water j and in thefe Cafes the Cater- 
pillar has not fallen into the torpid State above- 
mentioned, as it conftantly did when intirely im- 
merfed. He has lifted out of the Water fomc of 
tlie Stigmata of Caterpillars that had been quite im- 
merAd, and that were fo become torpid and mo- 
tiohlcfsj and thefi: have alfo foon after {hewn Signs 
of Life and Motion. One of the Caterpillars, upon 
which Mr. Bomet made Experiments, lived 8 Days, 
-fidpende^ in the Water, and only expofing to the 
Air its pofterior Stigmatai that is to fay, that only 
the 2 laft Stigmata were out of the Water. 

He during this time carefully obfetved his Ca- 
terpillar} and he remarked, from time to time, 
when the Inleft moved itfclf, that little Streams of 
Bubbles came out of the anterior Stigma on the left 
Side. It appeared to him, by this and fome other 
Experhnents, that amongft all the 1 8 Stigmatay 
the two anterior and the two pofterior ones are 
of a greater Ufe for the Refpiration of the Ca- 
terpillars than any of the others. He alfb fountf, 
that, upon the choaking up thefe Stigmata with 
Butter, the Animal feeined to fuffer mu A more 
{enflbly, than when he fo choakcd up all the intcr- 

medi^c ones. - / 

All thefe Experiments of Mr. Bonnet y and which 
are very particularly detailed in his Paper, were made 

R r a with 
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with great Attention, Patience, and Sagacity. And 
it is to be wifhed that he may contmue thus dili- 
gently to apply himfelf to the Study of Natural 

Hiftory. 


VI. Divers Means for freferving from Cor^ 
ruption dead Birds, intended to be fent to 
remote Countries^ fo that they may arrive 
there in a good Condition. Some of the fa^ 
Means may be employed jor preferring 
Quadrupeds, Reptiles, Fiflies, and In.fe(9:s, 
S’ M. de Reaumur, F. R. S. and Memh: 
Jimal Acad. Sc. Faris. tranflated from the 
French by Phil. Hen. Zoliman, Efq\ F.R.S. 

March io.T^ERSO NS who have at Heart • 
1747-8. « April 27 >F^ the Progrefs of natural Hiftory, 
*748. intend to facilitate the 

Study of it, muft needs be defirous to fee the Col- 
ieaions of divers Sorts of Produftions, which form 
the Objeftaof it, multiplied and enlarged, and there- 
fore will be dif^ed to contribute towards it with 
all their Ability. Thofc Colkaions prcfent toge- 
ther in one Place more different Sorts of Bodies of 
the Mineral, Vegetable, and Animal Kingdoms, 
there to be at Leifure compared and cxanfined one 
againftthe other, than one could hope to find fuc- 
ceffively in the longeft and moft laborious Voyages 
and Travels. In order to render thofc CoUeftions 

as 
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as complete as polfible, there fiiould be in all the 
Countries of the World Men zealous for their Im- 
provement, who fiiould take Pleafure in tranfmit- 
ting the particular Productions of thofe Parts which 
they inhabit, to fuch Repofitories as they know to 
be already confidcrafale, and intended to be ren- 
dered ufeful to the Public. 

That Part of Natural Hiftory which can offer to 
us the largeft Series of agreeable Objeds, and aClu- 
ally offers a vaft Number which are not fought 
after merely for the Pleafure of looking upon them; 

that Part which treats of Birds, has . remamed 
as yet very imperfect, nor_ has it yet .made them 
fufficiently known to us, becaufe no confidcrable 
Collcdions have hitherto been made of them? and 
thofe who had begun to make any foon became 
weary of going on, having had the Mortification 
to fee them every Day deftroyed by ravenous In- 
feds, in fpite of all the Care that had been taken 
to preferve them againft their Teeth. M. Reaumur 
having found eafy Methods of preparing Birds 
.which are intended for thofe Colledioris, fb as to 
put them out of Danger of being fpoiled, and to 
make them look as if alive, has thus found what 
was ftill moft defired, vis;, the means of putting 
them out of Harm’s Way from greedy Infeds. He 
intends foon to inform the Public how to render 
with Succefs this fort of Collcdions durable. He 
has had the Luck to make one, ' which is already 
very numerous, and has Room to hope that it will 
be ftill larger. The Birds, for which he is obliged 
to feveral learned Men, Lovers of Natural Hiftoty, 
are an Earaeft ^ Mp :that he fiiaB owe Thanks to 

them 
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tliem for more, according as they ftiail find Oppor- 
tanities to procnre them for him: Befidcs he is fen- 
iible how much he may depend on their good Dif- 
pofitioft to inftrua him, for which he is very thank- 

However defirous one may be of fending Birds 
of the Country where one lives, to another, where 
tire like are not to be feen, one may be at a Lofs 
how to fend them on a long Journey without their 
being disfigured or falling to Pieces by Corruption 
on the Way. I am going to explain here the dif- 
ferent Means one may have recourfe to, for keep- 
ing them from Corruption, and to make them ar-; 
live in a good Condition. 


, . “ Vtbe firfi Way. 

, ; I. , -i ■ _ 

The Method hitherto p-ra^fcd to acquaint Natu- 
ral Philofophcrs of very remote Countries with 
Birds of another Country, is to fend them fluffed, 
that is to fay, to take off their Skin with all the 
Peathers upon it, from the Body and the Thighs, 
lekviag the Legs, the Wings, and for the better 
Convenifecy the whole Neck with the Bill flicking 
to it. Pilling afterwards the Skin thus taken off with 
fomc foft Stuff, oithet Straw, Hay, Wool, or Plax, 
ire. or even ftrctching it over a folid Mould of 
the Shape of the Bird, you give to this Skin, as 
near as poffible, the Form of the Body of the Bird, 
which it had«when it covered its Flefli and Bones j 
in which oae fometimra fucceeds tolerably well, by 
Attention, and fome fmall Ptoceffes, the Particulars 
of which arc not kitcadcd here to be entered into. 

The ' 
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The feccnd Way. 

The foregoing Way of prcferving the Shape of 
Birds requires n Hand ufed to it» and even falls 
fhort of fufEciently imitating Nature, unlels with 
Care and Time. So it is certainly moft convement 
cn'y to fend the Bird as it has been received. There 
is no great Skill required for putting one or feveral 
into a VeSei full of Spirit of Wine, or very ftrong 
Brandy, It has been ufual for a long time to make 
ufe of thofe Liquors with Succefi for preferving the 
Flelh of dead Animals j and wherefore has this Me- 
thod fo feldom been ufed hitherto to prevent whole 
Birds from Corruption J Perhaps it is becaufe theijc 
Feathers do not Ihew thofe various and bright Co- 
lours, which are natural to them, whiifl: they are 
immetfed in fome Liquor, and which appear no 
longer on the Bird’s Feathers when taken out of it. 
Befides, the Vanes of the Feathers arc then difbr- 
dered, and glcwed too much together. Upon thefe 
firft Appearances, it was judged too haftily, that 
fpirituous Liquors changed the Colours of the Fea- 
thers, and hinder’d the reducing of them to the Or- 
der and Paablenefs they had upon the Animal, 
when dry and living. However repeated Experi- 
ments have made M. Reaumur fenftble, that the 
Colour of the Feathers is Proof againft the firougeft 
Brandy, and even Spirit of Wine, and that after 
having dried the Bird that had been foaked, one 
may eaCly put its Feathers into their natural Order, 
and make it appear as it was when alive: 
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I. To preferve Birds which are to be fent far off, 
you are only to keep them in Brandy 5 the ftronger 
it is the better it will be for producing the intended 
Bffea: : Spirit of Wine is even preferable. As for 
the reft; it is indifferent whether the Brandy be 
diftilled from Wine, Corn, or Sugar. 

3. Though the Birds may be put into the Liquor 
To as one receives them, yet fome fmall Attention 
is to be had, and fome Precautions to be ufed, be- 
fore they are dipped in, which contribute towards 
preferving them in a more perfect State. If any of 
the Bird’s Feathers are bloody, you muft waih them 
from time to time with a wet Linnen, till they do 
not any longer leave a Mark upon that Linen, or 
in the Water in which they are foaked. Above all 
it is of Cbnfequence to hinder the Feathers from 
tstkihga wrong Bent, or rumpling. It is eafy to put 
them into the Shape they afe to be, by ftnoothing 
them with a Finger from the Head towards the Tail 
in fqueezing them together. This helps the Fea- 
thers to take the Pofition which is moft natural to 
them, and in this Pofition they are kept by wrap- 
ping the Bird up in a Rag, tying about the Neck 
and the Body feveral times a ftrong Packthread r 
The Feathers on the Neck arc chiefly thofe which 
muft be kept from turning afide or backwards. 

3. The Precaution 'of taking out of the Body the 
Ihteftines and other Parts it contains, is not abfo- 
lutely necefiaryj it is better however to do it; If 
afterwards one ffapplies their Place, by filling the 
Cavity of the Belly with all the Quantity it can 
contain of Wool, Hentp, Cotton, or other fofc 
Matter; if you fill the Neck, though without dif- 

tending 
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tending ir, with the fame foft Matter, you will 
more furely preferve the Shape and Dimenfions of 
the Bird. It becomes lefs big in the fpirituous Li- 
quor; not juft becaufc the Fkfh fhrinks or dries up, 
but becaufc the Parts which form the Cavities en- 
deavour to contract them, and in cflFecl will do fo, 
if the Cavities do not contain a Matter which 
lefifts. 

4. After thefe plain and eafy Preparations, you 
are only to put the Birds into the VeiTel containing 
the Liquor which is to preferve them. This Vet 
fel may be a Jar of Glafs, if it is only intended for 
receiving ficnall - Birds ; one may contain a great 
Number of them, which you may put in at dififer- 
ent Times, accordingly as you get them, till it is 
quite full.' Wooden Barrels however are preferable 
to Jars, as they are not liable to break in long 
Journeys ; there are to be had very iinall ones for 
fhialter Birds, and feme large enough for others 
of the talleft Size. The Barrel is to have a Hoie 
large enough for paffing the Birds through ; This 
Hole can be no other than the Bung widened, it 
will even be better placed in one of the Heads. 
It is unneceffary to advertife that it ought to be 
kept fhut up with a Stopple of a proportionable 
Diameter, except during the fhort Time when it is 
opened for putting the Bird in. 

-5. The Birds may be fent in the very Jars or 
Barrels where you have put them: But if they arc 
to be on the Road for fevcral Months, or for Years, 
you will renew the Liquor before you fend them : 
That whdeh been poured on at may have 
. > ^ S £ been 
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been weakened by Evaporation, and by the aqueous 
luices extraQcd from the Ficih. . 

6 if thofe Birds are not to arrive by Sea to their 
Tourney's End, if they are to be carried by Land for 
Part of their Way, one muft contrive it fo, that they 
LlyTit be lUblc to be toffed by much Jumbling , 
and they will be Jefi fo, if the Vcffel is fo much 
fuller of them j they will clofe the more together. 
In cafe they fhould float too much in the Liquor, 
you need not Icrupie to prefs them with or 
fome other Stuff, which you thtuft into the Vcffel. 

7. It is ftiil more eafy to hinder the Birds from 
being toffed, and they will even be the better pre- 
ferved, if before you fend them you take them 
out of the Liquor, in which they have lain a fuf- 
ficient Time j it has made them fit to dry Without 
any Eiasgec , of dotn^tion. Small Birds, fuch as 
of the Bigne& of. Sparrows, aad even of Black-birds, 
after having been cover’d 8 or 10 Pays with ftrong 
Brandy, may be taken out without any Bear of their 
being corrupted. Large Birds, and dfpeciaUy fuch 
as are very fiefhy, are to be kept longer in the Li- 
quorj bur there are none or few, for which it may 
not be enough to have lain in it a Month or five 
to fix Weeks. 'According as you take them out, 
you mufi range them one next to the ofiter, and 
upon one another in a Box,., filling up lhe_ Inter- 
vals with a Matter eafieft to be had, as Chaff of 
Oats or Barley } that is to fay, thofe fmall Shells 
"in which the Grain was wrapped up whiift it ftuck 
to &e Ear. This Chaff is the beft Stuff for this 
Ufe: You may ahb ^nall Hay, Mofs, Hemp, 
Cotton, Far from its being neceffary to leave 

the 
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the Birds to dry before ranging them in the Box> 
the beft is to put them in quite dripping with the Li- 
quor. Having filled the Box well, there remains 
only to ftmt it up. 

8. Any Box, of what Form Ibever, may be fit 
for Birds which are to be on the Journey only fot 
fbme Weeks or a few Months; Such as are to tra- 
vel Years, require more Precaution ; though they 
are not fubje^t to Corruption, yet they may be 
torn to Pieces before their Arrival, if Infeiis greedy 
of them can come at them, and multiply in their 
new Habitation One may by Care lb well ciofe 
up thofe Boxes, as to render it fuapoifible for thofe 
dreadful Infers to get to the Infide ; Paper glued 
over all the Joints will prevent it. But Bartels arc 
preferable to Boxes, for fuch Birds as are to remain 
fliut up for a Year or longer} the fiualleft Infefts 
will not find a Paffage for creeping into a Barrel, 
which will not permit the finallefi: Drop of Liquor 
to get out. Birds being put wet into the Barrel, 
keep from drying up too much, and keep one an- 
other the cloicr. As good Luck will hav-c it, carni- 
vorous Infedts are none of thole that will pierce 
Wood. So by ufing Spirit of Wine or ftrong 
Brandy, as we juft now faid, one will fucceed in 
ha^’irig thofe Birds arrive in a good Condition at 
the remoteft Places. There is ftill another Way 
for it, which may appear more coavenient, efpe- 
cially for Birds of a large Siee^ 

The third Way 

Is to pmferve Birds by a fort of Eaibsdming, 
and even by Embalming, in Countries 

S f 2 where 
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where the Spices are cheap. Firft, you begia 
with emptying the Body of the Bird, and then 
fill ir with thofe Powders I am going to fpccify 
to you j you alfo fill its Neck with the iame 
Powder, thrufting it in through the Bill. If the 
Bird is extremely flefhy, you may make an Incifion 
in the Flefh of the thick Part of each Leg, and one 
in the Flefh of each Wing, that is to fay, two on 
the Breaft, and one nearer the firft and large Bone 
of each Wing, into which you put the Powder 5 
having afterwards brought the Flefh together again, 
and put the Feathers in Order, thofe Incifions will 
be hid fb as not at all to disfigure the Bird. But 
there are very few on which it was necellary to 
make fuch Incifions i one may make fome even in- 
wardly, which will ferve as well 5 having thruft 
your Fingers into the Belly, you may tear the Inte- 
guments over-againft the thick Part of the Leg, and 
in other Places, and make Cavities to be afterwards 
filled up with the Powder. 

3. There are many Powders, proper to produce 
the principal Effcft intended here, which is to pro- 
mote the Bird’s drying before it be fo far corrupted 
as to occafion the falling off of the Feathers. All 
Ibrts of Spices may be ufed for it with Succefs j if 
there are any "in the Country which are very cheap, 
you may ufe them. You may even make ufc of a Pow- 
der compofed of as many Sorts df Spices as you will, 
the Refult of which will be at leaft, that the Bird, 
after being dried, will fmell the fweeter, and be- 
come as it were a Piece of Perfume- But inftead of 
ufing refinous Gums, as Aloe, Myrrh, Frankmcenfe, 
and other Prodnftions of Plants, as Cinnamon, 
Cloves, Pepper, Ginger, which arc dear Ma- 
terials, 
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tcrials, you may content yourfeif with a Salt which 
is cheap in moft Countries; it is fufficient to fiU the 
Cavity of the Body and of the Neck with Alum 
reduced to Powder. A Material ftill eafier to be 
had in all Places, and very cheap, and which works 
with great Effetft, is Lime. If it can be had quite 
unflack’d, you will" take it preferably 5 however, 
without icrupling to take fuch as is old, and which 
has been fomewhat flackened by the Humidity of 
the Air. 

After the Body and the Neck of the Bird have 
been filled up, either with pulverized Lime, Alum, 
or any other Powder, you put it into the Box or 
the Barrel, in which it is to be tranlportcd. You 
will take care, in placing it, to give a natural Po- 
fition to the Neck, neither to give to the Legs any 
other Inflexion than they had when the Bird flood 
upon them alive. At the Bottom of the Box or 
the Barrel there is to be a Layer of the Thicfcnels of 
an Inch, or thereabouts (if there be more tloere will 
be no Harm) of the fame Powder with which the 
Cavity of the Body is filled, or of any of thofe 
which are proper for it. You bury the Bird in this 
Powder, and put enough of it about it and upon 
it, fo as to cover it with a Layer of the Thicknefs 
of an Inch or more- The outward Powder will 
make it dry the fooner, and keep off voracious' In- 
fers, which wiil^ not care to attempt to pierce 
throi^h it in order to come to the Flefh they arc 
fond of. During the firft Days, and even during 
the firft Weeks, the Birds may caft a bad Smell, 
which you ne^ not be uneafy at, for it will leflerr 
in propoctlon Bird’s dryings and, it will dry 
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ib that none of the Feathers will come off/ and 
when it is once dried, they flick faft to it for ever. 
This Way of preferving Birds, which is very fimpte, 
has procured to M. Reaumur Come from very re- 
in€«e Countries, which arrived as wiflicd for. 

T^e fourth Way. 

This is one, 45y which Birds are more Ipcedily 
dried, than by that which is explained before j it is 
to dry them by the Heat of an Oven. You make 
ttfe of that Heat which remains ia it after the Bread is 
taken out of it f fometimes it is then too great, bat 
there is a plain Way to be fare that the Degree of 
Heat is not too great, which is, to put Feathers into 
the Ov&iy and to take thetn out f or 6 Minmes 
after 5 if yoa find i^t they are not finged, iror turned 
fed, you ought not to ^ under any Apprehenfion 
few the Feathers of the Bird, which is to be put 
into the Oven. Small ones need remain in k only 
one or two Hoars to be fuffictendy dried 5 thofc of 
a mideffing Size regmipe a longer Time 5 and thofc 
Which: are big, and very fleOjy,- ought to be put in 
at MveM times. When they are grown cold, you 
may know n^l^er^they ate dried enough, by preff- 
ing with fh* tistger the Flclh of the and of 
the Brcaft’ j if it does not yield, or jidds blit little 
under the Finger, the Bird does -not any more 
want to be put into t he Oven. The Incoavcniency 
attending its beirg kept there longer than is ncccf- 
iary, is, that fome Farts of it, as' for inftance, the 
IsJeck and the Bjump, ate ftieteby render'd too brit- 
tle. You will prevent the Bird’s Bulk fesofibly di-- 

minifhmg 
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minifiiing ia tilt: Oven, if, before you put it in, you 
fill the Cavities of its Body and the Neck with 
fome foft Stuff, like any of thoft which we men- 
tion’d to be us’d for filling the Cavities of fuch Birds 
as arc intended to be preferved by the means of Spirit 
of Wine, ’visi. Hemp, Flax, Cotton, ^c. What is 
the moft difficult in the Way of drying Birds in the 
Oven, is not hitting the proper Degree of Heat, 
and to know the Time how long they are to be 
kept in it: Here wDl be the Difficulty, how, as this 
Way of drying requires the Bird may be kept in a 
natural Attitude, before it is put into the Oven : If 
dried, it will be fixed for ever in that which it once 
received. ■Thexe arc fcveral' Ways, plain In them-, 
fclvcs, for patting and keeping the Bird in its. natu- 
ral Attitud^ Which however would be too long to 
be explain’d as to the Particulars j the little we fiiall 
fay- of them, wiil be fufficient to indoftrious Per- 
fons for their Ufe. The Bird may be kept in Or- 
der by the means of a Frame, made like a Farrier’s 
Travifes it is compofed of a finall Board, which 
forms the Balls of it, the Length of which need not 
be greater than^ that of the Bird : On each Side of 
this Board rifes an upright Poll of Wood j thefe 
four Polls are fecured by Traverfes fixed to them 
by fmall Kails: The Ufe of thofe Polls and Tra- 
verfes is to keep fixed the fmall Ribbons and Threads, 
which keep the Body, the Wings, and the Neck 
ef the Bird in the Poltiion it has been brought to. 
A Thread run through the Head of the Bird, with 
the Help of ar Needle, enables you to place it aj 
high or ieW‘, is yon pleafe, There arc vari^tf^ W^i 
of fixajg'liid Feet on the Board^ witii the Claws 

extended; 
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extended j it may be done with fmall Points of 
Nails. With a Wire only, and a fniail Board, all 
may be done as well as with a Frame: This Wire 
is run through all the Length of the Body and of 
the Neck of the Bird, by jnfinuating it through the 
Anus i but before doing fo, you make a fort of a 
ftrong Knot to it, by twitting it ,• this Knot is to 
touch the Anus s it afterwards hinders the Bird 
from Aiding: Ciofe by the Knot you bend down 
perpendicularly that Part of the Wire which is with- 
out the Body, and which is fo be at leaft of a Length 
equal to the Height which the Legs are to havci 
yon make afterwards its End pointed by filing, if 
you have not already done if, and you run it into 
the Board. That Part of the Wire which then is 
out of the Body, feryes for a Supporter, which 
keeps the Bird railed, becaule it is continued to the 
left of the Wire which runs'throu^ the Body and 
the Neck ; The Wire which runs through the lat- 
ter keeps it in its bending Way, and the Dirc<3:ioa 
that has been given to it. 

Dried Birds ought to be fent in Boxes or Barrels 
fufficiently clofed up, that Infeds may not fiip in 
dating- the Journey j and you will cake care to fill 
up the empty Spaces left in the Barrel with fome 
of thofe fbft Stuffs, which we have already pointed 
out for fuch UfeS. Many Weeks, nay even Months, 
may pals between the Time, when yon have dried 
the firft Birds you intend to make a Coiledion of 
fof a Journey, and that Time when they are to fet 
out : This Interval is dangerous. There are certain 
Worms, and certain Beetles, which are more greedy 
after thbfc djficid i|i the Oven, than after thofe 

; - ■ any 
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any other Ways if they meet with free Accc(s,they 
fometimes feize the fitft Moments to fettle under 
the Feathers, or in the Bodies, where they multi- 
ply. 

You will put your Birds out of the Reach of the 
formidable Teeth of thofc Infeds, if after they have 
been taken out of the Oven, you bury them in 
Sand contained in a large Box or a Barrel. You 
mtift take care in covering them with Sand, , that 
they may not contra£l bad Attitudes, and that their 
Feathers be not ruffled. Slack’d Lime reduced to. 
Powder, Chalk, and all earthy Powders, fine and 
dried, may be fiiccefifally employ’d for the lame 
Ulc. You will prcls with your Hand the Surface 
of the Powder, to render the uppermoft Lay com- 
paQ, which itf very nccelTary. Laftly, if from the 
falling of the Feathers it appears that the Infefts 
have defeated the Precautions taken againft them, 
there is flill a Remedy left i you may ftop the Pro- 
grefs of the Evil by putting the Bird again into the 
Oven, not hot enough to finge the Feariters, but 
hot enough to kill the Infe^ in lels than half an 
Hour. 

Remarks that are common to the four Ways of pre-^ 
paring Birds. 

I. It will not be amils to fend two or three Birds 
of each fe}rt ; and, as near as you can, let there be 
one Male and one Female. 

- 3. Ooe cannothelp being curious to know the Name 
which ca<A Bird bears in the Country where it was- 
taken : Yon write it with common Ink upon a Slip of 

T t Parchment, . 
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Parchment, which you tie with a Thread to one of 
its Feetj the Writing will be prefcrvcd, even when, 
the Bird is in Brandy. 

3. If you know of a Bird any thing befides its 
Ii^ame, you may make a. fniali Note, Ihewing in 
what Places it lives j what it feeds upon j wherfaer 
or no it flays all the Year in the fame Country j 
how and where it makes its Neft; how many Eggs 
it lays i the Wiles and Cunnings particular to it-j 
whether it is good to eat 5 in fliort, whatever is 
Jknown of its Hiftory. 

4. A Collection of Nefts is a proper Repofitory 
to be joined to that of Birds s it fhews fuch Works 
as hardly could be imitated by Men, admirable for 
iheir Form, their Workmanfliip, and the Materials 
employed in. them: M. Reaumur has already made 
fueh ^ Repofitory. If one cap have Nefts not too 
bulky for eafy Trahfportation, you may be fure to 
fee them with Pleafure joined to the Birds that have 
built them. 

5. The Colours and Figures of the Eggs make 
alfo Part of the Hiftory of Birds 3 Colleftions made 
of them will give Satisfadion to curious Minds t 
Thofe which are to be fent would be in Danger of 
being brokeh on the Way, by the very Subftance 
they contain, if it .comes to fitment. Before you 
fend them therefore, you m'uft empty them t To this 
end you make a finali Hole on eadi End, and (hake 
themi and if this Shaking will not be enough, 
you blow into one of the Holes to force out 
through the eith£r what lit^uid Matter remains in 
the Egg, 

State 
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Quadrupeds. 

Quadrupeds that are not of too large a Size, and 
particular to certain Countries, may be put into a 
State fk to be fent to the moft remote Parts, by 
one of the four Ways ufed to prelcrve Birds: You 
may make durable Colleftions of them like thofe of 
the latter. M. Reaumur has began one, which, 
makes Perfons who fee it with that there might 
be more complete ones of the fame kind. 


Fifhes zvA Reptiles. 

Fifhes and Reptiles, which, as well as C^adrupeds, 
arc engaging, 'Ob)e£l&^ arceaiter to be 

fcnti it is fufficient to put them into Barrels lull 
of ffrong Brandy. They may alfo be dried, either 
by IVtatefiajs with which you may fill the -Cavlfies 
of their Bodies, or by a gentle and well-manag’d 
Heat. 

Infers. I 

Infe(3:s, which offer to us fo many admirable Va^- 
rieties, deferve the Care of gathering them .into 
Coliedions, which cannot but be precious to thofe 
’who have made thofe little Animals their Study. 
All thofe which are fofr, as for inftance Worms 


and Caterpillars, may be preferved in Brandy. Their 
tender Colours will ruu left Hazard of being alter’d, 
if you put into the Brandy fuch a Quantity of Suggar 
as it . is able to diffolve. Beebks may alfo be put into 
the fame Liquor t but Biutesfiies and Plies would be 
Ipoiled in it: After having killed them, you muft 
range them in Lays in Boxe^ and feparate thofe 
Lays with Beds of Cotton. Thpugh one to 

coiled in eadt Country, preferably, thofe which ftffkc 

Tt 2 moft 
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moft, cither by the Variety and Luftre of their fine 
Colours, or by their Size, or by their fingular and 
odd Form, or by the Ufe one knows to make of 
of them; yet you ought not to negleft to coliefb 
and fend fuch as do not offer fo remarkable Singu- 
larities, fuch as even are moft common. There are 
among the latter fbme, which have wherewithal to 
fatisfy an Obferver, who looks upon them with 
other Eyes than thofe wherewith they had been re- 
garded before, and with other Views. 

VII. A beautiful Nautilites, Jh^n to the 
Royal Society hy the Rev. Chari® Lytde- 
ton ULi.D* F. R. R and Archdeacon of 
Eiceter. 

SforowMay S'" I ’’HIS cutious Foffil {ccms to Be com- 
*74^' pofed of a ftony Matter like Mar- 

ble, which has penetrated the Cells of the Nauti- 
lus while in its natural State. The Diaphragms or 
Partitions remain ftill diftind and vifible. The dif- 
ferent Colour of the ftony Matter in fome Cells of 
a dark-brown or Hair-Colour, in others of a light- 
brown or Afh-Colour, with the natural Polifh of 
the Outfide, gives it a beautiful Appearance ; as it 
is reprefented in the annexed Print {See Tab. Fi^. 
2 .) where it is drawn of its natural Size in three 
different' Views. 

A fticws the-Side View of it. 

B the fore Part. 

C the back Part. C. M,. 

It 
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It was found in tool’s Hole in ^erhyfhire. Its 
Sutures or Diaphragms referable thofc of fome of 
the larger Cornua Ammonis s but its Shape befpeaks 
it to a Species of Nautilus ; and it is thought to 
be a)>Non-dcfcript, both in its natural and folfil 
State. 


VIII. 2^^ Suhjiance of a Letter from Mr* 
William Arderon F* R. S* to Mr. Henry 
Baker F.R.S. 

Mead May all the feveral Kinds of Bilh 

*74 • \ ,_A which for fome Years paft 1 have 

been keeping in glafi Jars (in hopes of becoming 
acquainted with the Nature and Properties of thefe 
Animals, by having them daily under my Infpedion) 
none feems more impatient of Imprifonmeor, if I 
may fb call it, than the Roach } nor, if they are 
well look’d after, and fupplied often enough with 
frefh Water, have I obferved any, except the Roach, 
to become diftempered. But moft commonly, after 
this Fifh has been a little while confined, the finny 
Part of its Tail begins to drop off Piece by Piece j 
and when the finny Part is all gone, a fort of Mortifi* 
cation feizes upon the Tail itfelf,and gradually creeps 
along until it reaches the Intefiines, at which time 
the Pifh immediately dies. 

The laft Roach I had under this Difosder was 
about the Beginning of ’January ; when in the 
Space of a Month, it had loft the great eft Part of the 
Fin, which induced me to clip off the reft, hoping 

thereby 
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thereby, to the Progrefs of the Mortificatioa. 
Bat this was of no manner of Service that I coaid 
perceive: The Ehfteraper ftili gained Ground; and 
as it increifed, a fine fibrilioos SoMance grew out 
from tfnd appeared like what flicws at 

JFji£^. 3. in Tab. 

Thefe Fibrils, when examined by the Microfeope, 
fhew themfelves to be a Number of minute Tubes, 
filled with g browmih Liquori ,gtjd this Liquor, up- 
on prelEn^ them, bccomesTmoiediately difcharged. 

■A fmall Tfece of this Fiffi, with the Fibrils grow- 
ing out of It, as feen by the fourth Magnifier of 
Mr. Ca^s double Microfeope, is Ihewn at Ftg. 4. 

When fifft I- perceived this fibrous Subftance in- 
veloping the Fife's Tail, I fuppoftd it to be nothing 
but a Mouldinefs, of that kind which frequently is 
feen upon decayed Flefe andTifh j- bat, upon Trial, 
I found it to be of a much ftroi^er Texture, and 
Confiftence than fuch Mouldinefs is ever known to 
have i .for, notwithftanding I have feveral times let 
a full Stream of Water run upon it from a Cock, I 
could never wafe it off. 

This Fife lived with me till the latter End of 
i^/arc^j"and then diedr having for many Days be- 
fore its Death lain at the Bottopn of the Jar, with- 
out being able to rife. ' 

As the Mortification advanced, and came nearer 
to its Inteftines, the Quicknefs of its taking Water 
in at the Mouth increafed, till at laft it rook it in 
three times fafter than a lively ftrong Fife did. 

On my catting oflf Part of the Fife's Tail, in 
hopes of flopping fee Mortification, the Equilibrium, 
of the Body was fb far loft, that it hung in the 
Water moft commonly with the Head downwards, 
4 and 
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and could never afterwards continue in any other 
Polture, without great Stragglings, or finkmg down 
to the Bottom of the Veflel. Winch may ferve to 
ihew how nicely and wonderfully the Bodies of 
Fifties are balanced, for the keeping them in an ho- 
rizontal Pofition s ftnee in this Cafe the lofing a 
few Grains of the Tail could fo fenftbJy deflroy the 
Equilibrium, as to render the reft of its Fms aimcrfl 
ufeiefi. 

I dare not however affert it wiil happen thus fo 
all forts of Fifh on cutting off the Tail? nor does it 
to the Roach immediately; For .as it is a Pofmrc 
very annaitural and tromblcfometo.FAcs, they exert 
all their Strength to prevent their Heads from fink- 
ing downwards^ until, being wearieft out, they ax 
iaft are forced to fubmit. 1 remain, 

T>ear Sir, 

HtrsBifbt j^ril £ 4 * 

1748. ' Tour tnoji obedient Servant, 

W. Arderon, 


IX. A Letter frmn Mr, Robert Roche to the 
Prefidefit, of a Fuftian Frock being fet on 
Fire ^ Eledrricit^. 

Honoured-Sit,' 

&ad May your Goodnefs will excule the Li- 

*747* ^ berty a Stranger has taken in giving 

you this Troabic, hoping the following Account 

will 




C 3^4 1 

will atone for his Boldnefs, I fliall think myfelf 
greatiy favoured. 

I have a Son about i6 Years old, that has been 
for 6 or 7 Years paft troubled with fudden Fits that 
intircly take away his Senfes. I got him all the 
Helps I could, but to no purpofej at laft I lent him 
to St. Bartholomew’s Hofpital, as an Out-Patient ; 
and there he was turn’d out as incurable. So find- 
ing his Cafe dclperate, I confidered the Power of 
Ele£lriciiy,and made a large Machine for Eleftrifying; 
and afterwards fliocking him commonly twice a Day, 
he has received Ibmc Benefit: And Sunday, being 
May 15 , he being on the Pcdeftal, and very high elec- 
trified, and having on a coarfe Fuftian working Frock, 
the condenfing Phial being on the Condudlor, and 
I, touching him to procure Snaps as ufual, touched 
his right Shoulder Blade, and, to my great Surprize, 
the furzy Flax of the Frock caught Fire, with ^ great 
Blaze, and burnt the w'hole Breadth and Length of 
the Shoulder, the Flame rifing 6 Inches above the 
Collar, and 1 believe would have fet the Frock on 
Eire, had I not put it out with my Hands. There 
was no Fire in the Room that Day: This was 
about Noon j neither was there any thing that could 
have any inflammable Vapour there. 

My Surprize was the greater, bccaufe all I read 
en that SubjeA lays nothing will burn but what 
lends forth Inch Vapours. 

' At 9 the fame Evening I made him put on the 
fame Frock, and touch’d the left Arm, where the 
Flax had not been burnt before i and it had the fame 
ElFea as above. 

Sir^ 
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Sir, if any further Account of the above will be 
acceptable to you, or the Royal Society^ if you 
pleafe to command I will wait on you. There are 
Alterations in my Machine 1 think for the better $ 
and fome new Experiments too long to write, fear- 
ing it would be too troublefomej from 

Tour humble and obedient Servant 

R. Roche. 

X. A Letter from John Huxham M* D. 
F. R. S» to C. Mortimer Seer, R, S, con- 
cerning a Child born with an exiraordinary 
Tumour near the Anus, containing fome 
Rudiments of an Eminyo in it. 

Dear Sir, 

RtmdMay 1 '' H E following Cafe was lately com- 
JL niunicatcd to me by Mr. Alexan- 
der IVills, an experienced and ingenious Surgeon 
and Man-Midwife, of Kingsbridge. It feems to 
have fomething particular and remarkable. If you 
think fb (on Perufal) you may be lb good as to lay 
it before the Royal Society. I am, 

SIR, 

PIbtmth, Dee. 

Z746. Tour much obliged, and 

‘mji obedient hu^k Servant, 

J. Huxham. 

U a John 
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** yohv^ ^errine’s Wife, of Charleton Parifli, in 
rhis County, a brisk aftivc young Woman (he 
“ v.ery infirm and confumptive) was deliver’d of a 
Daughter at full Time, 'July ir, 1746. The 
Child was perfe£i, as to all its Limbs, Head, 
<* Body, ^c. but from the Region over the Os 
** Jacrumt Glutai Mufcles, and between the Thighs, 
“ quite home to the '^udenduniy was growing a 
** ^ery large Subftance, which the Midwife and 
** others' call’d a Wen, in Shape very like the Ven- 
tricle of a Sheep, and leem'd, as to its Colour 
and outward Appearance, a Continuation of the 
“ lame Skin with the reft of the Body, but very 
641 of Blood -veffels. It hung .down behind be- 
low Jhc hi^er than the whole 

o Body of the Child itfelf. It felt vpry foft, and 
« feem’d to have Matter flu&iate in it 5 but in the 
« middle of the Whole was evidently felt a hard 
« Subftance. 

“ The ‘Pudendtm as well as Ams v^ete in all re- 
« Ipjedts pamral, and both Urine and Stool were re- 
** g^lijaly diicharg’d 5 but the jinm w^ placed much 
** nmro fijtwatd, and immediately under the fP»- 
« dendumj fo the Faces were difcliarged in 
“ the fanie Dire&^n Wfth that of the Urine. 

“ I made a Pundlure in the depending Part of 
** the Tumour, and drew off near two Quarts of a 
paiilh red Water, without any Smell. The Ori- 
“ fice being left open, there was a continual Iflac 
" of the fame kind of Water for feverai Days i but 
by degrees it hec^e more and more, glutinous, 
*• and at length whitifh like iPtts, and very fetid. As 

? die 
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“ the Difchargc was great, the Child grew weaker 
“ and weaker, and at the End of 15 Days died. 

The next Day 1 open’d the Tumour, and found, 
“ near the Os Coceygis^ an Abfcefi within a Cyftis, 
in which were four Ounces at leaft of white 
^Hs prodigionfly ftinking 5 and, on farther Exa- 
" mination, found fcveral cartilaginous Joints, as it 
were, fomewhat refembiing the Tail of a Sheep, 
“ continued from the Point of the Os Coecygis. 
Thefe were about two Inches long, and invelop’d 
with a kind of fleihy Subftance cover’d with a 
“ fort of Fat: Theft, when cut. thro’, appear’d ex- 
aftif like the inner Part of L^b-Stones. From 
** thoft depended a Subflance like the H<^d and Neck 
“ of an Embryo, as big as a large Egg, which, on 
“ opening, contained fomewhat refembiing Brain, 
and a] kind of a Cerebellum in the back Pact : 
** It had a Month and Tongue on one Side of the 
“ Face (if it might be lb call’d) but no Appeat- 
« ance of Eyes or Nofc ; however there was an 
Ear pretty evident. 

** In the large Tumour there hung a kind of 
** looft Membrane, which perhaps might be Part 
“ of a Sccundinc. 


Ua a 


XL 
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XI. Of the "Fluents tf/’Multinomials, and Series 
affeBed by radical Signs, which do not begin 
to cotmerge till after the fecond Term^ 
' in a Letter from T. Simpfon F. R> S. to 
W. Jones Efq', V, P. R. S. 

Prtfinted’Ma.y 26. 1 L LTHO’ the Application of inff- 
/~V nite Series, and the Quadrature 
of the conic Sedtioas, to the inverfe Method of 
Fluxions has exercifed the Pens of the moft able 
Mathematicians, and produced many curious and 
ufcfai Difcoveries, yet nothing has been hitherto 
given, that I know of, whereby the Fluents of ra- 
dical Muitinomials and Series, which do not begin 
to converge till after the fecond Term, can be de- 
termined, fo as to be of Ufe in the Solution of 
Problems ; The common Method, by expanding the 
given Expreffion, being, you know, altogether im- 
prafiicablc in this Cafe. 

The Confideration of which induced me to draw 
no the following Paper 5 which I humbly beg Leave 
today before you, who are fo good a Judge of the 
various-lnJ^rovcments which this SubjeS has from 
time to time rcceived.^ . 

What moft encourages me to hope this little E0ay 
will meet with your Approbation, is, that it is not 
merely an abftraded ufelefs Speculation, but may 
be apply’d to good purpofe in many difficult and 
important Enquiries into Nature} whereof I have 
pat down one or two Inftances, and fhall further 
take the Liberty to obferve here, that nwft of the 

lunar 
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lunar Equations, ^iyen by Sir Ifaac Newton^ are 
only fuch Approximations as may be exhibited by 
the firft Term of a Series derived by the Method 
here delivered. 


The Fluent of a-^-cz^ “Ka: being geven {either 

in algebraic Terms, or from the Fluadrature of 
the Conic SeBions, &c.) it is propofed, by 
means thereof, to approximate the Fluent j>f 
a + exv^ -\fx^ xi fup- 

pojing the Series. j»t to converge tiff after the 
Jecond Term, 


andlet”^_be the 

given Fluent of z, anfweting-to any 

propofed Value of x\ Moreover let j's=';vp“, 6r_y^ 
and let this Value of a?* be fubftituted in the 

firft Equation, and it will become C2p=:c^^dyp>\- 
eyi ire. wheteof the Root y being extraaed, we 
fliail (by making i2:=— S=. - gf, 

^ 2. C 


±iiL£il V* 

t> ^e 3 


p. ?”^“4 ^ 


X 


&c,) have 
iry, whence we 


y (;ef“)= p°-H* -f- Sz^~¥‘ 

alfb obtain x xmz X i2« 

• . ^ .r 


» 1 

r* p 

Let this Value, with that of cx^ 

^c, (above given) be now fubftituted in .the pro- 

poled 



fofcd 


Fluxion 




snd 
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it will become 


a 4 - 


Moreover, let v denote the Place, or Diftancc, 
of an? Term, of this Expreflion, from the firft (cx- 
cldlvc) then the Term itfeif {drawn intojhecom- 
mon MuUipIicator) will be denoted by a-^cz^ 
X i Fluent thereof will 

t ' P+2. ^ H-1 


„ t+^ .. P+^ No-IXi-' 

be tmlf expteffed by ^f+^»+2 ‘ 


P+^ 






p+m-^vX.fe 


into 


J& •— e ■ +‘^*^jf-l-is-i.p+z+xii-2 ^ 

contihuei to is many Terms as there 

t* ' 

arc Units in v- Wherein let v be expounded, 
by 1, 3, 3 fuccelSvcly, and J?, S, ST, &c. by 
^ fefpcaively ; By which means the Fluent of the 
whole Expreflion will be obtained. 


I. 

^ecaa^ the Flncht of the general Term, when 
the Maltiplte4tor becomes =o,h barely 

^ p+^ .. p+^ . . ^ rx^.^ 

the Fluent of the whole Expreflion will, therefore, 

in this Cafe bo truly defined by 

4 ^ 



^ p ^ * ^-{-*8-f-'l ^ +W + 2.C* 


o-f-2 H-^, eJrf . 


Where ^dcaotes 

the Huent of 


Oro/. 2 * 


But, if m-} 1 and ^ be, each of them, the Half 
of an odd alfiraiative N^umber, and 5* be taken to 
denote th.e B«ipW ® ^Circle whofe Riameter is 
Unity, and *— ^' be put =r:^, then the Vahie of 

tr the Hiient of ^hcii 

Will be = X 

7 ef<-- (to/i-i Faaors) X x. ^ 5 » T <gHr. to~- {ai»44 Fafigis) 
a. 4. 6. 8. 10. vt ^c. (to fa&ors) 

Therefore the Whoky required, fluent, of 
a^h!^-^dse^-\-ex^'^&c^^yJ^~^ st is, in this Cafe, 


equal to the Frodud Of that Expreflion into the fol- 

. H-l- f+a- 

lowing Series, i 




Wherein R is -to be t^en s=s^^S=^^ . 


p+i-V7'=«="^=< ^.+^x p+t ^c. 

accot^ng to what is abote ipe^ed* 


The tJfc of what has been deliver’d afKive will, 
in fome apfear from the $Q 3 ot|ofi-«#-dbe 

■ ’ ... - JtW 50 
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two following Problems, which I ihall fubjoin &S 
Examples thereof. The firft is j 

Tei find the Time of Ofcillatim in the Arch of a. 
Cycloid, in a Medium refijiing according to the 
duylicitte Ratio of the V'elocity. 


Let A denote the whole Arch of the Semi- 
Cycloid, or the Length of the Pendulum, a the 
the Arch deferibed in the whole Dcfcent, and x 
any variable Part thereof deferibed from the Begin- 
ning of the Defcent $ and let the Denlity of the 
Medium be, every- where, as | ; Then the Eluxioa 
of the Time will be found = 



* Hie XnveSigation of this, and the Flmdon is the following Examv ' 
jStti «e hodi £?Tea In my £&ys. 
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&c. Whence we have ^ 
I -{-^+“5^* » Time of 

H 

one Vibratio n - of t he Pendalum j which, by 
fubftituting i -f" ^ i for its Equal d^c.- be:. 

comes jP^* ^ + 6F which 

it appears, that the Effect of the Refiftance on the 
Time of Vibration, in fmali Arches, is nearly in 
the duplicate Ratia of thofe Arches.' 

Sir J/aac Newtm (from whom it is impoMble 
to difagree without being under fome Apprehen- 
Eons of a Miflake) has, indeed, given a very dif- 
ferent Solution to this Problem (in ^rincip, ‘Prop. 
%7. B. 2 .). But as the Conclufion here brought out 
exactly agrees with what I have ellcwhere given, by 
a different Method, I have great Rcafon to believe 
I have no where fallen into an Error. 

The fecond Example I fhall give as an Illuflxa- 
tion of the foregoing Method is, 

Ito determine the Apjide Angle (pr the Angle of the 
two Apfes at the Center) in an Orbit defcribed 
by means of a centripetal Force, which varies 
according to any Power of the ‘Dijlance. 

“ In order to which, let the Velocity of the Body 
at the higher Apfe be to that whereby it 
defcribe a Circle at the ftmc Diftance from the 
Center, in the given Ratio of p to Unity j alfo let 

Xx that 
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that Diftance be denoted by Xlniry^ and, fuppofing 
z to denote any other Diftance, Jet the centripetal 
lorce be univerfally exprefled by 25*. Then the 
Fluxion of the Angle at the Center will be exprejSed by 




and it will become 



Now, to find Fluent of the firft Term 
hereof (drawn into the general Mulftplicator) or 


* — ~ -I" X X* ® kj we have (as 

before) n—t, *w = — f,/ =f, -f*’ -r= 

*T* "'T’* 94 , f t&’r. Alio M— ^ ya > 

and confctjn^tly the Fluent itfeif (when the Body 

arrives at the lower Apfe^ — ^ 7 ^* 
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p 

the fecond Tejm will come out = x 

f + .haoftte 


4.v‘ 

F 


Whence, by coUcaing thele fcmal Fluents to- 
p 

gether, we have X 

foi the Fluent of the whole Ex preffiop : And this, 
drawn into %x-i — — •— |-€?e. (sc-ixiz;?^) will be 


Z 
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XII. ^ Zjetter from Dr. John Lining to 
C. Mortimer M.D. Sec. R.S. concerning the 
Weather in South-Carolina ; with Ab~ 
- firqBt of the tables of bis Meteorological 
Obfervations in Charles-Town. 

SIR, 

Rtai Ma-ji,. | ^HO' I havc ttot thc Plcafiirc of a 
»748*' Jl^ perfonal Acquaintance with you, 

yet as you arc one of the Secretaries to thc Royal 
Socie^, I take the Liberty to fend you fomc Tables 
and Obfervations deduced from a Diary of the Wea- 
thefy-whkh, I have kept for fome Years paft in tins 
TcJwn,.whidl you mayi communicate to the Royal 
’ if .you think they will-be acceptable, As 
an Account of the faftruments^which I have ttfed;- 
and their Situation, is already publifhed in the Fbtlo- 
JbfhicalTranfaHions*, I fhall not trouble you with 
a Repetition of thofe Affairs. 

The'Viciffitudes of the '\^cather, with refpc£f to 
Heat and Gold, are perhaps no-where greater than 
in CaroUna -, and our Summer’s Heat is probably 
not inferior to that under moft Places of the Equa* 
tor 5 nor is our Winter's Cold much le& at fonxc 
times than that in Britain^ 

From near eight Years Obfervation, the greatcft 
Jncreafe of the Heat of the Air, which I have dif- 
covet’d in 24 or 30 Hours, in Spring, Summer, 
Autumn, and Winter, was 19, 34, 13, and 16 

Degrees 


* N**. 470, p. 497-8, 
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Degrees of Fahrenheit’s Thermometer ; afd' th? 
greateft Decreafes of Heat, in rhe fame Spa-t: 
Time, in thofe Seafons, were 35, 32, 27 aisa 
Degrees refpcctively. It frequently happens, -nat 
one Day is ten or more Degrees warmer than the 
preceding Day ; but the Decreafes of Heat are al- 
waj's greater and more fudden than its Increafes. 
On the loth of January i74.>- at 2 p. m. the-Mer- 
cury in the Thermometer was at 70 j next Morn- 
ing" it had funk to the 26^^ Degree; and on the 12* 
Day in the Morning it was at 15, which was the 
greateft and mofl: fudden ^'hange I have fecn. 

In Summer, the Heat of the fhaded Air, about 2, 
or 3 in the Afternoon, is frequently between po and 
95 Degrees; and on the 14'**, if-®*, and of 
Jme 17 j 8, at 3 p- m. it was 9S ; a Heat equal to 
the greateft Heat of the human Body in Health. In 
Winter I never but once faw the Thermometer fo 
low as 15 : Therefore the Difference between the 
moft intenfe Heat and Cold of the fhaded Air, in 
this Province, is 83 Degrees 5 which is a inuch 
'greater Range than could weil have been expefted 
in this Latitude; and taking the Mean between thofe 
Extremes, 56 fhould be the temperate Degree of 
Heat in this Province : But the Sam of the thermo- 
metrical Altitudes, divided by the Number of Ob- 
fervations’ which I made for fome Years tt^ther,. 
gives 61S, which may therefore more juftly be rec- 
koned the temperate Heat in CaroUnat which ex- 
ceeds 48, the temperate Heat in Engla^t more than, 
that excc^ the freezing Point. 
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The mean Heat of the fliaded Air, .in %ring. 
Summer, Autumn, and Winter, taken from the 
mean noftarnal Heat, and from the mean Heat at 
2 or 3 is 6i, 78, 71, and $.2 Degrees. 

The mean Heat of the fhaded Air at 2 or 3 p. m. 
in Spring, Summer, Autumn, and Winter, is 65, 
82, 75, 55 Degrees j and the mean no^lurnal Heat 
in rhefe Seafbns is 57, 74, <58, and 49 Degrees. 
Therefore our Winter's noaurnal Heat, at a Me- 
dium, coincides nearly with the temperate Heat in 
England. 

The Thermometer, when fufpended five Feet 
from the Ground, and expofed to the diredt Rays 
of the Sun, and to thofe rcfledled from our fandy 
Streets, has frequently rofe in a few Minutes, from 
IS to 26 Degrees, a^vc what was at that time the 
Heat of the ^ded Air (but I have never yet made 
that Experiment when the Heat of the fliaded Ait 
was above 88) : When we are therefore expofed in 
die Streets to the Sun in Sunder, we infpirc Air 
from 4 to* 28 Degrees warmer than the Heat of the 
human Body. 

The ’Thermometer, when buried in the Sands of 
the Streets, when the Heat of the fliaded Air was 
rc^ in f Minutes to 108, tho’ there was at the 
iiune time a moc^rate Win^ 

In yune 175S, when the Heat of the fluded Air 
was 98, the Thermometer iunk one Degree m my 
Arm-pits; but continued at cfi in my Hand and 
hdouth: From which we fee what little Concern 
the Air has in <x>oling the Blood in the Lungs. 
Two Men wi«> were then in the Streets (when the 
* Heat 
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Hcatv^as probably 124 6 r 12 6-Degrees, as tbc’ftaded 
Air’s Heat was tbeo 98) dropp'd faddenly-dcad; and 
feveral Slaves in the Country, at Work in the Rice- 
Fields, (bared the fame Fate. I faw one of the 
Men immediately after he 'diedj fais Face, Keck, 
'Breafti and Hands, were -livid. 

From the barometrical TaWc it- appears, that .the 
Barometer’s mean Aititddc, taken fr^ ■ its greatdS: 
and leaft Height, is 30.09 Inches? and that itsRaigc 
is only i. 22 Inch. Wherefore our Atmofpherc va- 
ries only ^ Parr in its Weight. In the warm 
Months, the- mean barotaetrical Station, taken from 
its greateO; and leaft Altitudes in thele Months, is 
, 30 ^ 09 ^nchc 5 5 and I have never yet ieen its Range 
in thefe Months exceed Parts of an Inch : There- 
fore the Changes of our Atmofphere’s Weight, in 
the warm Months, will have but little Effeft upon 
human Conftitutions, as the Difference between its 
greateft and leaft Preffure is but 7 Part of that in 
cold Climates, where the Range of the Barometer 
is three Inches. May not the great Height of the 
Barometer in the warm Months in this Climate, 
proceed from the vaft Quantity of Water, which is 
at that time fupported in our Atmofphere, as the 
Exhalation is then very great? or may it not pro- 
ceed from the Rarefadion of the Mercury i For the 
Weight of the mercurial Column, at equal Alti- 
tudes, will be different under different Degrees of 
Heat } and the Mercury may therefore be fupported 
at equal Heights by ^Ifimns of Air of unequal 
Weights.. 
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The mean Heat of the fhaded Air, in %ring. 
Summer, Autumn, and Winter, taken from the 
mean nofturnat Heat, and from the mean Heat at 
2 or is 61, 78, 71, and 52 Degrees. 

The mean Heat of the fhaded Air at 2 or g p. tn, 
an Spring, Summer, Autumn, and Winter, is 65, 
S2, 75 , ss Degrees i and the mean noftarnal Heat 
in thefe Seafons is ^7, 74, 6 %, and 49. Degrees. 
There'fore our Winter’s noaurnai Heat, at a Me- 
dium, coincides nearly with the temperate Heat in 
England. 

The Thermometer, when fufpended five Feet 
from the Ground, and expofed to the diredl Rays 
of the Sun, and to thofe reflefted from our fandy 
Streets, has frequently rofe in a few Minutes, from 
15 to 26 Degrees, ^ove what was at that time the. 
Heat of the &ade 4 Air (but I have never yet made 
that Experiment when the Heat of the fhaded Air 
was djove 88) : When we arc therc^c expofed in 
Ae Streets to the Sun in Summer, we infpire Air 
from 4 to* a 8 Degrew warmer than the Heat of the 
human Body. 

The 'Thermometer, when buried in the Sands of 
the Streets, when the Heat of the fhaded Air was 
88, roih in y Minutes to loS, tho’ there was at the 
feme time a moderate Wind. 

In yune 1738, when the Heat of the fhaded Air 
was 98, the Thermomerer funk one Degree in my 
Aim-pits 3 but continued at 5^8 in my Hand and 
Month: From which we fee what little Concern 
the Air has in eooling the Blood in the Lungs. 
Two Men who were then in the Streets (when the 
t Heat 
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Heat was probably 124 or i 2 « Begrces,as tbe’ftaded 
Air’s Heat was then 98) dropp’d fuddenly dead; and 
fevcral Staves in the Country, at Work in the Rice- 
Ficlcb, (bated the fame Tate. I faw one of the 
Men immediately after be died; his Face, Neck, 
"Breaf^ and Hands, were livid. ' . 

From the barometrica! Tabic it-ippears, thatihe 
Barometer’s mean Altitude, taken from ‘its greateft 
and leaft Height, is 30 09 Inches; and that itsRaigc 
is only i. aa Inch. Wherefore our Atmofphere va- 
ries only ^ Part in its Weight. . In the warm 
Months, -the mean barometrical Station, taken from 
its greatefl and leaft Altitudes in thefe Months, is 
.30. 09 "Inches s and I have never yer ieen its Rai^e 
in thefe Months exceed Parts of an Inch : There- 
fore the Changes of our Atmofphere’s W eight, in 
the warm Months, will have but little Effcff upon 
human Conftitutions, as the Difference between its 
greateft and leaft Preffore is but f Part -of that in 
cold Climates, where the Range of the Barometer 
is three Inches. May not the great Height of the 
Barometer in the warm Months in thb Climate, 
proceed from the vaft Quantity of Water, which is 
at that time fupported in our Atmofphere, as the 
Exhalation is then very great; or may it not pro- 
ceed from the Rarefadion of the Mercury J For the 
Weight of the mercurial Column, at equal Alti- 
tudes, will be different under different Degrees of 
Heat ; and the Mercury may therefore be lupporred 
at equal Heights by Colomns of Air of unequal 
Wcighf&N 
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It appears^ from the barometrical Table, that our 
Eafterly or northerly Winds elevate the Mercury, 
and fhat our Southerly or Wefterly Winds de- 
prefs it } and I have as yet never obferved the con- 
tra^. I beg you will be good enough to excufe 
this long Epiftle, and believe that it comes from 
one who has a.fuicere Regard to the Improvement 
of Natural Knowledge, and one who is, 

SIR, 

Tottr ntoji humble Servant, 

John. Lining. 




A TABn* 
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^ Table of the highefi and lo’veefi Stations of 
Fahrenheit'^ Mercurial Thermometer in the^aded 
jUtf with the mean meridian- and noSiurnal Heat^ 
taken efter 2)r. Jurin’j Method. 



m9 














t 54^ 3 



Loweli 
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A Tabi.® ef'the h^hefi and'hvue^ Barometrical 
St atoms ; with the ^ifeHioits which the IVind 
thm had. _ 
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JS. TApi.fi 0f the ^epth of Ratm in Inches and 
miit^mat Tarts, ‘whkbjell in Charlestown. 




5 


12 21117 


*4" B34I3 


^ 0844 ^15 


1415 nw 


t 092 




4 548T 53^ 


ort?h ^99 


7 144 


5 ’ 200 5 , 7^4 


^ ^T%“' 399 





' Total 0ep*' 




3-18771 3- 


149,2^^ }39>So^ 006^ 


J4oveEnber 


Total 0eprh 



^743 I 1744 ^745 The 1746 

J Means 


o 


^ 435B ^*3 


fclfo 5824 a29b :^:29 


^ 8(96}3 ^42 


>1 832 




5^ 8i4fe 510 


o 4^57 


7^714 202 


4 68% 677 


l 6724 59^4 962 


t 562 


2 706(9 68oj2 62315 52.3 


39-74 7 14^* 325 1 50. 14647.666 
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XIII. ji!^n A^raB of the Bills of Mortality 
in Bridge-Town in Barbados for the Years 

1737 1744* communicated hj the 

Rev. Mr. John Ckrk, 


Mtai May 26. Srit^e-TtnJaf 'Bscrhadoet. 

*748. 


An. IHm, 

Biffin 

Mdt$ 

WewaJes 

Ba^tis^d 

Buried 

1737 

fZ 

Z6 

%6 

77 

Z08 

lyjs 

81 

41 

40 

I-0(J 


1739 

91 

f 4 

- 37 

up 

Z44 

1740 

91 

49 

4a 

123 

24,2 

1741 

6S' 

3'3 

35 

95 ' 

' Z 6 ly 

174s 

87 

4 Z 

4 f 

130 

zg6t 

1743 

gz 

43 

49 

IZ« 

25 » 

1744 

89 

46 

43 

lao 

l 6 d > 


iSst 

334 

317 

Spidi- 

1919 


XIV. Yhe EJements of a Short Iknd, bj 
. Samuel Jeake - 

A 'Sacceffionr of pew" Sh0i%fi&4<^s 
*?**■ iiflieci witboaithe K.«afon of their 

Cop^iil^oPj, having pat me oh forming a Method' ' 
founded chi Nature, tb^ only Guide to PerfeSion^ 

I fettled sp* H ft^owin^ JManhcKHr ^ 









- 

Having taken in a Book that lay by me a Para- 
^apb; 2 a dear of the principal I4ca of the Book as 
ir I coaUi find, coafifting of near a thou&nd Lct- 

■terl^i enumerated the fS- 

and wrote them down, and therefiy f 

lowing Table of the Number of Tunes ea^ ^tter 
was repeated in looo. 'Tis true, it cannot be faid 
the Repetitions will be exadly the 
thoufend Letters that may be taken 
fame Book or anothers but whoever will enume- 
rate them will not find Difference enough to be of 
Conlequence. 

TAe Tasi»b, 

6 c 4 e f £ i i * 

St -zo 2S +5 W I* ■* »+ 7®^ ’ ** * 

q r s t u ^ f 

o so 6i 95 50 if o *3 1 - 

After havmg made this Tabl^ I confider’d with , 
ms^fi that there were in Nature no more than 
Cbaraaersi four whereof arc right, and 

the .a^es^roofced LW- 

The four r«ht tines are the perpendicular 
tZ u felondly the Ohe^f tcvel ^ 
make two Sides of a Square, 

liqiic tihe /afeendingfrom ' 

the bbUtpie tine ,\ detoxing from 
makii^the ti^O .Sides of «bc Rhomb ; which 
Figure of tfieD&ptonds on the Cards. 

^ The four erboS tines are tmly the ^imdc 

wJntteDiameterb either above or betow it, on 

on the nght or left Hand of it as, U n c J. 


All 



[ 347 1 

AUCharaders whawver muft be tnade upof thefe> 
and from thck Compofition, which introduces Am- 
biguity of Signification, atifes the Difficulty of read- 
ing a Short Hand, which ufes the fimpie Charafters 
for fome Letters, and coropoond Chara^iers for other 
Letters 5 or, which is as bad, for Words. 

This Difficaity, being unavoidable in a Short 
Hand of more than eight Letters, making it appear 
that 8 was the Number of Letters a Ihort Hand 
ought not to exceed, 1 confidered it in the follow- 
ing Light- 

t. If m, e, r, and the Ai^iratd A, beffiijiprtefe’d|,. 
there will be Ji> Letters only remaining to be 
reprefented by 8 Marks. 

a. if csxx, which have Sound much alike, be 
reprefented by one Charafter, there will remain 
If Letters to be reprefented by the other y 
Marks. 

j. If cgkq, which have a Sound hot- very differenf, 
be reprefented by one CharaSer, there will re* 
main 1 z Letters to be reprefented fay 6 Marks. 

4. If b be reprefented by one Mark, there wift 
remain p Letters to be reprefented by 5 -Marks, 
f. If dt be reprefented by one Mark, only 7 Let- 
ters remain to be reprefented by 4 Marks. 

IS- I* If be reprefented by one Maifc,-cmly y Let- 
ters remain to' be rtmrefented by 3. M^k?.. - 

y. If attf r^ftefented^^ bhe' Marls',' only 3, 
- Letters' senfi^a to. be xepkefented by a. . Marks. 

8. If «, ce?, arc reprefented by one Mark, there wiH 
remain one Mark to reprefenty the only Letter 
* hitlieno unmentloncd. 

Writing 
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Writing wijh Supprcffion of the Vowels hath 
been alwajs. adimtted into fliort Hands of all .fort^ 
becaufc the Conibnams arc look’d upon as radical 
Letters, which indeed they ought to be. I lhaU 
.fopprefe h, zs being not radical. 

All fhorc Hands are fubjccl to Ambiguity; for 
there beixig but 8 Marks to reprefenc 24 Letters 5 
and thole 8 being ufed for 8 of them in the Short 
Hand Alphabets, the othcr'Letters muft be deferibed 
by Charafters compounded of thefe 8. 

The ranging of the Letters into Clafles, as is 
done here, will hardly introduce a greater Ambi- 
guity than all fhor-t Hands are fubjedt to. So that 
this Method cannot be reckoned more puzzling to 
a Reader than any of the reft. 

1, The Repetitions of d being 45 » and of t p fj 
ambttht to . 140, fc«c the Rcpetitioa.of this Clafs, < 

2, The Repetitions of /, being; 3j5, and r fo, 
amount to 85 , for the Repetition of this Claft. 

3. The Repetitions of m, being ij, and n 66 , 
amount to 86, for the Repetition of the tliird Clals. 

4. The Repetitions of «, being yo, and of w 

75, for the Repetition of the fourth Clafs. v 
■ S,-, T|^ R^^itions of <r, when of the Nature, of 
X, b^g aix^t h^f its Number in the Table, may 
be reckoned ib, thofe of s 5 i, thofe of x o, and 
thofe of ;s I, give 7a, for the Repetitions of the 
fifth. 

. 6.- The Repetitions of being 20, of/* 18, and 
of ft la, give JO, for the Repetitioas of the fixth 
Clafi. , . ' - 

■ n 
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j. The Repetitions of c before n, beins? 

about 13, of^ i8, of ^ 3, and of ^ o, give 34, for 
the Repetition of the 7th Clafs. 

8. The Repetition of y, being 23, gives 23 .for 
the Repetition of the 8th Clafs. 

By a little Reflexion it will appear, that the 
Marks applicable, to thefe Clafles are m fome mea- 
£ure determin’d. For a right Line taking, up Jefs 
Time than a crooked Line in its Defeription, it is^ 
plain the four firft Clafles muft be referred to the 
four tight Lines? and the four circular Parts to 
the remaining four la& Clafles. 

But the right Lines are indifferent to all the firft 
four Clafles, and the circnlar Parts to the four laft 
Clafles, for the Reafon juft mentioned. So that Co 
much as relates to the fixing the particular right 
Line to reprefent the particular Clafs, is at the Li- 
berty of the Inventor of a Short-Hand, to adjuft 
agreeable to his own Fancy: And the fame isiruc 
of the circular Parts. Thus any one may per- 
ceive how far the Fancy of a Short-Hand Aiikcr is 
prc^crly bounded or at Liberty. 

1 fhall take notice of one fliortening Rule; which 
is that of incfcafing the Dimenfions of a Line, when 
the Letter muft be repeated fucceffiveiy j as in Man, 
rare, and the like Cafes. This is a good Rule of 
Mr. Wifim. 

Jfn Alphabet according to the Vlajfes, 

dt. i>*. mu icvo. esxz. hfp, cgkq. y < 
/ — \ I C O O U 

Z z A 
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A on the Lord's Trayer^ 

nc/iLU^y'2sjcui ci2rji.Ly-^<- yyh 7 

i^c2^'L±i<^^^/z.y ^ \ 

Which being exptcffcd in Letters of the comraon 
Alphaba:, wU certainly convince the Reader how 
calily a Language may be read, tho’ the Vowels are 
omitted, e^ £. 

Ut fir -a-’f rtn -vs, n-^d b ty nm, ty kndm cm:, fy b dn n rt 
SV ! tsdy «r’*4''^rd, nd frffo s »r dtCy s ■wfrg’v ur dm, red Id s nt 

dipts f »»»■ 

As to the IntroduSion of Marks for reprefenting 
Words in a Short-Hand, I fhaU not now fay any 
thing more about it, , than that ail Shott-Hands, this 
as well as any other, is equally fufccpttble of them. 

The Advantages of this Short-Hand in the State 
exhibited, when pcrfeaiy learned, fo as to be wrote 
jrcidily* appear to bc^ 40-, , 

i. Thatjby^u^prclSan of aetohi or to5o» 

^ of the Time of writing ordinary Loi^-Hatndis 

neceflary to write this. ■ 

a. That the limple Strokes reprefentmg the Con- 
fonants, not taking up above half the Time of 
wtiting the ConfoBants^ only half of or ^ q or 
the Time of thing wrote in Long-Hand is ne- 
ceffaty for wriiiag this. 


3 - 
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3- Right Lines not taking up more than -I of the 
Time of Defeription of crooked Lines, as tiie Dia- 
meter is f of the Semiperiphery, it appears, if only 
right Lines were ufed, thefe would be reduced 
to by the Subtraction of -f of But, becaufe 
the Number of right Lines, all things confider’d, 
(hould not be reckon’d but about double the Num- 
ber of crooked ones, only f of-^ can be taken 
from the to s is to fay, the Time taken up in 
writing this Hand will be ^ of the Time 
taken up in writing of the common Long-Hand, or 
or lefs than the ^ of the Time. 

As I have fhewn all Ac Principks tm which 
Short-Hands can be conffarofted to Advantage, I have 
no need to compare this with any oAer 3 becaufe I 
have enabled every Reader to judge of them, by 
fbewing within what Limits all Improvements arc 
bounded. 

XV. Account of a l!reeitife Sy Wm. 
Brownri^ M.D. F.R.S. intituled^ The 
“ Art of making common Salt, as now 
“ pradifed in moft Parts of the World ; 
“ with fcveral Improvements propofed in 
“ that Art, for the Ufe of the Briiijh Do- 
“ minionsj” abJiraSied bj W, Watfbn 
F. R.S. 


Gentlemen^ 

Sioi Jane *s*YRECEIVED your Commands to lay 
JL before you an Exte^ of out vroithy 
Brother ’DtrETffwnrigFs Books which, though at 

Zz 2 all 
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all times ready to execute whatever you think pro-^ 
per to charge me with to the utmoft of my Abili- 
ties, I engaged in the more readily, from the Plea- 
fare and inftruflion I had already received from the 
Perufal of that, excellent Work, in -which its Au- 
thor has- eminently diftinguifhed himfelf both as a 
Chemift, and as a Philolbpher. 

This Work cOniifts of 295 Pages in S'”, exclu- 
ftve of the Preface, and of 6 Copper-Plates, exhibit- 
ing diiferent -'Views -of Salt-Houfes, Inftruments,' 
neceSary to the. Preparation of Sak. It is en- • 
riched likewife with Notes of great Itnportance to 
the Work, not only of the Author, but alfo from 
the ‘Philofophical TranfaSfiom, Medical Effays^ 
Memoirs of the Royal Academy (^Sciences at 'RariSt 
‘Pliny 9 AgrimUj Alonfo Barba,, - Ramufo, Boyle, 
iboffniim, MerreralfD^i^isr,. Baccius; -Po- 

wet, MarfiUi, Plot, Scheuchzer, Hales, Raflel, 
Beigh, Boerhaave, Shaw, and Others.' 

Amongft the vulgar Arts, that of preparing Sea- 
Salt for the Uies of Mankind hath been thought 
worthy the notice of many great and learned Men, as 
well antient as modern. Thus many things relating 
to this Art- are recorded by Cato and Pliny,. Agri- 
tola and Hoffman, to whom par Author is much 
indebted for thofc Memoirs that have been tranf- 
mitted to us, relating torts Hiftory.- Had thofe great 
Men been as diligent in improving this Art, as they 
were in recording the Improvements made therein 
by others, there would not now have been Occa- 
lion to remark, that, after the Pradice of fo many 
Ag^, an Art fo fimpfe, and withal fo neccllary, 
hath not yet been brought to any Degree of Per- 
-fe^ion. 


That 
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That this Art was capable of great Improvements, 
efpeciaUy as pra£tifed in Great Britain, v/as the 
Sentiment of this Society foon after its Inftitntion ; 
at which time the Members thereof were very in- 
tent upon bringing it to a greater Perfection; as 
may be gather'd from the Inquiries and Suggeftions 
of Dr. Beal, and the Hiftories of federal Methods 
of making Salt, which then were publifhed by the 
Society. And although the Engli^ have, fince that 
time, confiderably improved their Method of boil- 
ing Salt 5 yet this Art is flill pradifed with greater 
Skill and Succefe fay the Dttfch, as the fuperior 
Goodneft of the Fifti, cured with their Salt, doth 
fufficicntly prove. 

The Commons of Great Britain, having taken 
into Confideration the great Importance of this 
Art, judged Ibme Improvements propofed therein 
worthy '"their Regard and Encouragements well 
knowing, that, could this be brought to the fame” 
Perfedion in Britain as in feme neighbouring 
Countries, large Sums of Money might be faved in 
the Nation, which ase now pa d to the ^French and 
others; its FiGteries improved, and its Navies and 
Commerce, and many of its richeft Colonies, would 
no longer depend upon its Enemies for one of thofe 
Nece Caries, without v^hich they cannot be fup- 
ported. 

Thefe Confiderations have induced our Author 
to give a brief Account of the various Methods of 
making Salt, which are now ufed in Great Britain', 
and in other Countries, where this Art is pradifed 
with more Succefs ; and aifo to attempt fcveral fur- 
ther Improvements for -the Ufc of the Britijh Do- 
minions. How far he has fuccccded in theie At- 
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tempts, will beft appear, if the Public fhall think the 
following Propofa'sTo far worthy their Attention, as 
to merit a fair and impartial Trial, The principal 
Conclufions, deduced from a Variety of Obferva- 
tions and Experiments, are as follows: i. That, by 
the Methods here propofed, an excellent Bay-Salt 
may be made in Britain in very large Quantities, 
fo as to be afforded cheaper than at the Prices paid 
for foreign Salt; and that the Britijh Colonies in 
America may very commodioufly be fuppiied with 
Bay-Salt of their own Alanufaflure, without having 
recourfe for it to the French, Spaniards, and Bor- 
tugueje- 2. That, by the Methods here propofed, 
an excellent kind of refined white Salt may be made 
in Britain, as well from. Sea-Water and Rock-Salt, 
as from nattural .Brine, in any Quantity wranted, ib 
as to be afforded cheaper than foreign Bay-Salt } and 
which will alfo be better for curing Eilh, Fiefli, and 
other Provifions. 

In forming thefe Conclufions, an impartial Re- 
gard has been had to Truth, without attending to 
the private Advantage of any particular Set of Meu. 
The Seufe of diis, together with a Defire of pro- 
- moting-the public Advantage^ has induced our Au- 
thor to communicate the following Sheets at this 
time, although by defetrlng the Publication fome 
time longer he might have made them pofiibly 
more accurate j becaute, befides other Confidera- 
tioQS of no imall Import, an Opinion has prevailed, 
that the eftablifhing of Fiftieries in the North of 
Scotland would be the faeft Means of affording an 
ufeful Employment to more unciviliz'd Inhabitants 
.of that Part of the Kingdom, for carrying on of 
which they ate moft commodioufly fimated. 


What 
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Whst Mr. Lo'^ndes * hath lat*;!)' done towards 
the Improvement of Brine-Salt, may, perhaps by 
ibme, be thought to fuperfede the NecelTity of fur- 
ther Attempts for improving and extending our 
Salt Manufacl^ure. Dr. Bro~a:nrigg is very far from 
depreciating the Endeavours of that Gentleman, 
which have met with Parliameiatary Encourage- 
ment; and had his Difeovery appeared to the Doc- 
tor fufficiently complete and extenfive, he would 
not have given the Public and himfelf this Trouble. 
He makes no Doubt but that the Specimen of Salt, 
which Mr. L&wfides exhibited before the College 
of Phyiiciaris, was a ftrong and pure Salt, fince fuch 
it appeared to that moft learned Body. Whether 
the Alum mbeed with it (agreeable to the antient 
Pra3:icc of the Ckejhire Salt boilers) contributed any 
thing "to its Goodneft, is more properly confider'd 
hereafter. It is only necefiary here to obfeive, in 
Juftificarion of the prefent Undertaking, that Mr. 
Lo'J!}'ndes’% Method of making Salt for curing Pro- 
vilions, doth not appear to be the beft that may be 
put in Praftice; fince oar Author hopes to fhew, 
that, by other Methods, a purer and a lirongcr Sah 
may be made, and at a lefs Expence. ' Neither is 
his Methcd fo general and extenfive as feems to be 
required for the public Good j fince Mr. Lo-j^'ndes 
confines it almoft intirely to boiled Brine-Salt j and 
hath given no Directions concerning the Preparation 
of Bay-Salt. He indeed prbpolcs td meliorate the 
Briti/h Sca-Sair, but feems to defpair of preparing 
a Salt either from Sea-Water, or EngUfl Rock-Salt, 

fit 




^ Mr. Fi:0<?e(s is inUrtc^ in this Work# St'e p» 104 
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fit for the Ufes of the Navy or Fifberics j altho’ the 
T^'dtch Salt, which is the ftrongeft and pureft boiled 
Salt now ‘made, is entirely a marine Salt, and 
even the Brine, of which Mr. Lowndes makes 
his Salt, is only a Solution of the EngUf^ Rock- 
Salt, often in very impure Water, as is well known 
to the Naturalifts- 

Oar Author, treating of Salt in general, takes no- 
tice of the Excellence and Ufefiilncfs thereof s and 
that it hath pleafed the Author of Nature to provide 
Mankind therewith in fuch Abundance, that there 
are few Countries w'hich do not afford vaft Quanti- 
ties of Rock or folhl Salt. Mines of it have been 
long difcovercd and wrought in England^ Spaint 
Italy, Germany, Hungary, Poland, and other Coun- 
tries in Europe. Moreover the Sea affords fuch vaft 
Plenty thereof, that all Mankind might thence be 
fupplicd with C^antities fufScient for their Occa- 
ftons. There are allb innumerable Springs, Ponds, 
Lakes, and Rivers impregnated with common Salt, 
from w'hich the Inhafaitante of many Countries are 
plentifully fupplied herewith* 

In feme Countries, which are remote from the 
Sea, and have little Commerce, and which are not 
blefed with Mines of Sait,, or fait Waters, the Ne- 
ceffities of the Inh^itants have forced them to in- 
vent a Method of cxtra&ing'their common Salt from 
the Afhes of Vegetables. 

In fhort, this Salt is difperled all over Nature; it 
is treafured up in the Bowels of the Earth j it im- 
pregnates the Ocean j it defeends in * Rains; it fer- 
tilizes 


See Bsylt on the Saltneis of the Sea. 
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tilizes the Soil j it arifes in Vegetables ; and from 
them is convey'd into Animals j fo that it may well 
be efteemed the univerfal Condiment of Nature. 

Naturalifts, obferving the great Variety of Forms 
under which this Salt appears, have thought fit to 
rank the feveral Kinds of it under certain general 
Clafles, diftinguifhing it raoft ufually into Rock or 
foflil Salt, Sea-Salt, and Brine or Fountain -Salt : To 
which may be added others of thofe muriatic Salts, 
which are found in vegetable or animal Sufaftances. 
Thefe fevcral Kinds of common Salt often differ 
from each other in their outward Form and Appear- 
ance, or in fuch accidental Properties as they derive 
from the heterogeneous Subftances with which they 
arc mixed ,• but, when perfedtiy pure, they have ail 
the fame Qualities; fo that Chemifts, by the es- 
acleft Inquiries, have not been able to difcovcr any 
efiential Difference between them. In this our Au- 
thor agrees with the celebrated f Huffman. Leav- 
ing therefore thefe Diviltons to thofe whom they 
may concern, it may for the prefent Purpofe be 
more proper to diftinguifli common Sait after a dif- 
ferent Manner into the three following Kinds ; ‘uiz. 
into Rock or native Salt, Bay-Salt, and white Sait. 

^ 

• Huffman de falinibus Hallmf, cap, viii. 

Ut igitur noflra hac de re innotefcat fententia, lia0C iaterponi^ 
mm 5 ficuti in tota uoiverft Ixtijas orfas conyagTar mia tantum 
aqua, jmus per fermentatlonem paratus fpiritus ardem, anus Mer- 
curius, unum volatile fal, unum acidum nitrofum ac vitriolicum 
fal ; ita, pari ratione unum idemque fal commune eft. Sed quum 
plure$ alieftae^ ferret kpidofjs, fulphureas, calcarise minerate ac 
pingucs partkubs caia hlice corporibus conirabium ineant, diveifa 
exindc eme^ comm iadtte ; ct fal commune idem fcmp«r obti- 
neret ingenium, ftquis pingucs calcarcafque partes ilfo 

artificiofc fegregaret, ' - ^ „ 

A aa 
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By Rock-Salt or native Salt, is underftood all 
Salt dug out of the Earth, which hath not under- 
gone any artificial Preparation. 

Under the Title of Bay-Salt may be ranked all 
Kinds of common Salt extracted from the Water, 
■wherein it is diflblved by means of the Sun’s Heat, 
and the Operation of the Air ; whether the Water, 
from which it is extracted, be Sea-Water, or natural 
Brine drawn from Wells and Springs, or Salt Water 
flagnating in Ponds and Lakes. 

Under the Title of white Saif, or. boiled Salt, 
may be included all Kinds of common Salt extracted 
by Coction from the Water wherein it was diffolvedj 
whether this Water be Sea- Water, or the fait Water 
of Wells, Fountains, Lakes, or Rivers 5 or Water 
of any fort impregnated with Rock-Salt, or other 
Kinds of com0io.n Salt. 

The firft of thefe Kinds of Sait is in fcveral Coun- 
tries found fo pure, that it ferves for moft domeftic 
Ufes, without any previous Preparation, Triture ex- 
cepted. But the Englijh foffil Salt is unfit for the 
Ufes of the Kitchen, until by Solution and Codion 
it is freed from feveral Impurities, and reduced to 
white Salt. The Britip white Salt alfo is not fo 
proper as fcveral Kinds of Bay-Salt for curing Fifh, 
and fuch FleCh-Meats as arc intended for Sea Pro- 
vifions, or for Exportation into hot Countries. So 
-that, for thefe Purpofes, we are obliged, either 

wholly 


* By Re^-Sa&, or Sal Rupiumy the antient Chemifls mean Salt 
sidhering to the Rocks above the high Water Mark, being there 
lodged by the Spray of the Sea, evapoiated by the Heat of the Sun ; 
which is the pureft Salt of all for chemical Ufes, and is to be had off 
the Rocks of Shilyi and feveral Iflands in the Indies. 

C. Mertimer, 
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wholly or ia part, to ufe Bay Salt, which w^e pur- 
chafe in France, Spain, and orher foreign Countries. 
To remedy thefe Inconveniencies this Treatiic w’as 
■wrote, in order to fhew how' the Subjefts of Great 
Britain may be fupplicd ■%'ith Salt of their own 
Manufa<3:ure, fit and fufficient for all their Occa- 
fions. 

In order that the Methods here propofed might 
be better underftood, and thst the Reafonableneis 
of them might more fully appear, the Author thought 
it necefiary to premife a brief Account of the feve- 
rai Ways of preparing Bay-Salt, as •well as white Salt, 
as far as they came to his Knowledge. From this 
Hiftory may be formed a Judgment, how far the 
Methods now in Ufe are proper, in whdt deficient, 
where erroneous, and how they may be improved. 

Bay-Salt in general may be divided into two 
Kinds. Firft, Bay-Salt, drawn from Sea-Water, as 
is pradifed in France, Spain, Portugal, and many 
other Countries. Secondly, Bay-Salt extraded from 
fait Springs, Ponds, and Lakes j as at Cape de Verd 
Iflands, ‘Tortuga, and other Places. Of thefe the 
firft is imported in large Quantities into Great Bri- 
tain and Ireland: Our American Colonies, in 
Times of Peace, are chiefly fupplied with the lat- 
ter* but in Time of War they have large Quantities 
of Bay-Salt from Lisbon, and other Parts of Por- 
tugal. 

Bay-Salt is prepared in a Manner the moft llm- 
plc and ealy, when the Water of Ponds and Lakes 
impregnated ■with Salt is totally exhaled by the 
Force of the Sun and Air, and the Salt is left con- 
creted into a hard Cruft at the Bottoiri of the Lake 
or Pond. Of Salt thas prepar'd we have laftanccs 
A aa 2 in 
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in many Parts of the World, as in the ^odoUan 
Defcrt near the River Boryfthenes on the Ruffian 
Frontiers towards Crim Tartary, in the Kingdom of 
Algiers, and in other Parts of the World. 

Bay-Salt is alfo drawn from the Brine of Ponds 
and Lakes, and our Author gives us an Account of 
the preparing it in this manner in the Cape de Verd 
Iflands. This Account was colkaed chiefly from the 
Relations feveral Perfons of Credit, who them- 
felves affifted in making Salt in theft Iflands. He 
alfb takes notice of the Bay-Salt made at Torttigas, 
and other Places in America. He^ defcribes like- 
wift the Manner of making marine Bay-Salt in 
France, and other Parts of Europe For the Parti- 
culars of thefc Operations I muft refer you to the 
Work itfelf i and only take notice, that every kind 
of Bay-Salt Is prepared without artificial Heat, and 
by only expofing the Brine under a large Surface to 
the Aftion of the Sun and Air, by which, in pro- 
portion to the Strength of the Brine, and to the 
different Temperature of Climate and Seafon, the 
Salt chryftallizes into what we call Bay-Salt, and 
comes under different Appearances to us from dif- 
ferent Places, which arife principally from the 
CleanlincCs and Care cff the Artift. 

Our Author, when treating of white Salt in ge- 
neral, acquaints us, that although Salt is made, in 
warm Climates, with the grcateft Eafe, and at the 
leaft Expence, by the Heat of the Sun, after the 
Methods already deferibed ; yet, in feveral Countries, 
where Bay- Saif might be conveniently made, they 
prepare all their Salt by culinary Fires. Thus in 
A^ria, Bavaria, and many other Parts of Get- 
many, and alfo in Hungary, and even in fbmc 
Parts of Italy, they conftamly boil the Water of 
4 their 
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their fait Springs into white Salt. But in other 
Parts of Europe, as in Britain, and in the Northern 
Parts of France and Germany, an erroneous Opinion 
long prevailed, that the Heat of the Sun was not 
there fufficiently intenfe, even in the Summer Sea- 
fbn, to reduce Sea-Water, or Brine, into Bay-Salt. 
And all Arguments would probably have been in- 
fufficient to remove this Prejudice for the Englijb, 
had not the contrary been fully proved by Experiments, 
which were firft accidentally made in Hampjkire, 
However, the Method of making Salt by CoSlion 
will probably flill continue to be pradifcd in BrF 
tainh as the Salt fo prepared is for fcveral Ules pre-« 
fcrable to Bay-Salt i and when prepared after a parti- 
cular Manner, is preferable to common Bay-Salt, 
even for curing Provifions, as the Pradice of the 
Hollanders fufEciently teftifics : So that the due and 
right Preparation of white Salt ieems very deferving 
of the Notice and Regard of the Public. 

White Salt, as it is prepared from various falinc 
Liquors, may therefore be diftingmfhed into the fol- 
lowing Kinds : 

I. Marine boiled Salt, which is extracted from 
Sea- Water by Coftion. 2. Brine or Fountain- Sait, 
prepared by Coction from natural Brine, whether 
of Ponds or Fountains. 3. That prepared from Sea- 
Water, or any other kind of SaitrWater, firffc 
heightened into a hrong Brine by the Heat of thet 
Sun, and the Operation of the Air. 4. That pre- 
pared from a ftrong Brine or Lixivium drawn from. 
Barths, Sand^ or Stones impregnated with commoa 
Salt, j. Reined Rjock-Salt, which is boiled fiom 
a Solution orfdlfil Salt ia Sea- Water, or any other 
kind of fait Water, or pure Water. 6 . Laftly, Sait 
upon Salt, which is Bay-Salt dilTolved in Sea- Water, 

or 
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or any other fait Water, and with it boiled 
into white Salt; arid under thcfe Heads may be 
ranked the feveral kinds of boiled Sait now in Ufe. 
Our Author has given us an exa£t Hjftory of the 
Manner of preparing thefe different kinds of Salt, as 
pra£tifed in different Places, with mifcellancous 
Ofafervations and Cautions relating to their refpefirive 
Procefles, for which in the general I xnuft refer you 
to the Work itfelf: But the making Salt upon Salt 
deferves more particular Attention ; as the Author, 
being under no Tie of Secrecy, has revealed to us 
the Method of making in Holland and Zealand that 
ftrong and pure kind of Salt, with which they cure 
Herrings, and all other Provifions for long keeping ; 
which gives the Dutch a great Advantage over all 
other Nations in the Herring-Pifhery ; fince Fiflb prc- 
fctved with this Salt look much cleaner and fairer 
than thofe that are cured with Bay-Salt, and keep 
much better than thofc preferved with any other 
kind of white Salt. 

From the Proceis whereby white Salt is made 
from Sea- Water by Co^fion, it appears, that Sea- 
Water, befides common Salr, contains feveral other 
Ingredients; fomc of which are feparated before the 
common Sait falls, and others remain in the Bittern, 
after all the Salt is extrafied. Our Author has 
given a full and circumftantial Account of thefe in 
an exprefs Chapter, under the Appellation of Me- 
moirs for an Analyfis of Sea- Water. 

The Salt-Boilers, and particularly thofe who pre- 
pare Brine-Salt, have long been accuftomed to make 
ufe of various Subftances, which they call Additions or 
Seafonings, and mix them with foe Brine while it 

is 
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is boiling, either when they firft obfervc the Salt 
begin to form, or elfe afterwards during the Time 
of Granulation. Thefe Additions they ufe for va- 
rious Purpofes. Firft, to make the Salt grain bet- 
ter, or more quickly form into Chryftals. Secondly, 
to make it of a fmall fine Grain. Thirdly, to make 
it of a large firm and hard Grain, and lefs apt to 
imbibe the Moifture of the Air. Fourthly, to ren- 
der it more pure. And laftly, to make it ftronger, 
and fitter tor preferving Provifions. 

Thefe Additions, moil commonly ufed to anfwcr 
the above- mention’d Purpofes, are Wheat-Flour, 
Rclin, Batter, Tallow, new Ale, ftale Beer, Bot- 
toms or Lees of Ale and Beer, Wine-Lees and Alum. 
W^heat-Flower and Refin are ufed for the Property 
they poflefs of making the Salt a fmall Grain. But- 
ter, 'Tallow, and other unctuous Bodies are com- 
monly applied, as they are faid to make the Brine 
chryftallize more readily ; for which End fome Salt- 
Boilers more particularly prefer the Fat of Dogs : 
But others have little to plead for their- ufing thefe 
Subfiances, but immemorial C* ftom : How far they 
have the EfFefts alcribed to them can only be deter- 
mined by Experiments, as feveral Boilers, who for- 
merly ufed them, now find they can make as good 
Salt without t ern. Wine-Lees, new Ale, ftale 
Ale, the Lees of Ale and Beer arc now gene- 
rally rejeded by the marine Salt-Boilers j except in 
the Weft of England^ where the Brinets, who ufe 
them, aifii-m that they raife a large Grain, and make 
their Salt more hard and firm, and ibme fay that 
they make it chryftalUze more readily. ‘ Hoffnmu 
prefers the firongeft Ale j and Tht aflurcs us, that 
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it makes the Salt of a larger or fmalier Grain, ac- 
•ccwding to the Degree of its Stalenefs. The only- 
good ElfeSs that fermented Liquors can have as an 
Addition, are probably owing to their acid Spirit, 
which may cor reft the alcaiine Salts of the Brine, 
and fo render the common Salt more dry and 
hard, and lefi apt to diflblve in moift Air. If there- 
fore it fljould be thought necelTary to ufe any of 
theie Additions, in order to correO: the alcaiine ^a- 
lity of the Brine, ftale Alc,or RbemJbWin.&*, ought 
to be chofen, as new Ale contains but little Acid. 

Alum is an Addition long known and ufed in 
Chejhtre, together with Butter, to make the Salt 
precipitate from fome Sorts of Brine, as we arc af- 
furcd by Dr. Lei^h in his Natural Hiftory of Lan~ 
ca^ire^ Chefbiret &c. who firft taught the Chejhire 
Salt-Boikrs the Att^ refining Rock-Salt. As the 
bad Properties of their Salt proceeded from hard 
boiling, they found every Method inefifcffual, until 
they had recourfe to a more mild and gentle Heat. 
And as Alum hath been long difufed amongft 
them, it is not likely, that they found any extraor- 
dinary Benefit from it 5 otherwife they would fcarce 
Have ncglcfled it, and continued the Ufe of Batter. 
However Mt. Lowndes hath lately endeavour'd to 
revive its Ufe? afktting, that Brine- Salt hath evec- 
more two main Defers, Flafcyncfi and Softned^.^ 
and to remedy thefe Imperfeffions, he tried Alum, 
which fully anfwered every thing he propofedj for 
it rdlbred the Salt to its natural cubical Shoot, and 
gave it a prefer Hardncls 5 nor had it any bad EffeS: 
whatever. But out Author is of Opinion, that who- 
ever confiders the Nature of Alum, -will fcacce cx- 

peA 
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peel fuch extraordinary Effects from it. Neither 
does it here feem wanted 5 for the Grains of com- 
mon Salt will alveays be fufficicntly hard, and of 
their natural Rgure, large Size, and no-ways dif- 
pofed to run by the Moifture of the Air, if formed 
by a gentle Hear, and pcrfcSIy free front heteroge- 
neous Mixtures: So that the Goodnefs of Mr. 
Lo'-jsndes’s Salt docs not feem owing to the Alnm, 
with which it is mixed, but chiefly to the gentle 
Heat ufed in its Preparation. 

The ‘Dutch, who have long Ihewn the greateft 
Skill and Dexterity in the Art of boiling Salt, make 
ufe of another Addition, which they eftcem the 
greateft Secret of their Art. This is Whey, kepti 
ibveral Ycare till it is extremely acid ; now firft re- 
vealed by our Author to the Britijb Salt-Boilers, 
but long held in great Eftcem by the Dutch, for 
the good Effeds it hath upon their Sait 5 which it 
renders ftronger, more durable, and fitter to prelb:vc 
Herrings, and other Provifions. 

Bay-Salt, as well as white Salt, is of dilFcrent 
Kinds, and pofleffed of different C^alitics : With the 
different Kinds of thefe Provifions muft be cured, 
according to the Ufes for which they arc defigned. 
The Dutch indeed ufe no Salt for curing Piovifions, 
befides their own refined Sait. With it they can. 
preferve Flelh and Fifh of all Kinds as well as with 
the ftrongeft Bay-Salt j and Chufe to be at ihc Ex 
pence of refining Bay Salt, father than to defile their 
Provifioi» with the Dirt and other Impurities, with 
which it commonly abounds. 

Salt, eftceoaied die faeft for curing Provifions, and for 
preferving the0}.i%^c^gefi time, is that which is the 
ftrongeft and the j«rc^. Thi$ rpay be known by 

B b b the 
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til® foilbwiag Chara£lerifticks ; Diz. it is ufualiy con- 
creted into large Grcitis or Chryftals, which are firm 
and hard, and in relpeft to thofe of other Kinds of 
cbinmoa ^Sait, the moft fblid and ponderous; it is 
dot dtfpofed to grow* moift in a moderately dry- Afr, 
to which it has been expoftd a coafiderable rime ; 
its Colour is white, and feme what diaphanous ; 
it hath no Smelly its Taftc is truly muriatic, and- 
inore fharp and pungc^it than that of other Kinds of 
common Salt. It has, b'Clidcs thefe, fevefal other 
diftingnifhing Properties mentioned by our Author. 
The Salts, which approach neareft to this Degree 
of Perfedion, arc the beft Kinds of Bay-Salt, and 
the ftrong T>uUk refined Salt s but moft of the Salt 
now made for Sale is very- fer from anfVeting to 
thefe eharaSeriftics. - 

Ba^mg related the 'Various Methods of preparing 
Salt that now are in Ufe, as far as they are comre 
tooor Author's Knowledge, it appears, that this Art 
is not brought to fudi Perfedlon in the Britifb 
Dominions as in "feveral oflicr Countries, the -Salt 
there prepared being unfit for preferving many Kinds 
of Provifions. It remains now to fhew, that this 
Want .of a -ftroug Salt of Britijb Mdnutaddre pro- 
ceeds not' ^Oid anpf Defca in Nature, but of Art j 
and that, if pre^ SlStl and Indaftry be fifed in 
the Britijh Dominions, and due Encouragentent 
there given by the Legiflature, fuch Improvements 
may be made in this Art, that not only Great Bri~ 
tanti but Irelmd alfo, and the Brinjh Colonies in 
America^ may be fiippiied with Salt of their own 
Manufatfture, proper for curing all Kinds of Proyi- 
fions, in Quantity fufficieiH for all their 0ccafloili5,‘ 
in ^^aiity equal, if not-'fopcwor, - 1 ^ aijy fcaeign 

Salt 
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Salt now made, and at a moderate Pike, Tbefe 
arc Truths, which the Author hopes will ap aear 
evident from the Padls and Reafonings contained 
under the following Politions : 

L,emma I. The Quantity of Water which annually 
falls in Rain, Snow, and Hail, is very different 
in different Parts of Great Britain $ there com- 
rnoniy failing almoft doubie the Quantity on the 
Weftern Coafts, that falls on the Eaftern Coafts 
of that Ifland. 

Leff^m Ih The (Q^aotity of Rain which fall? in 
jLaacafluret during the ifour hotted: Mon&s ofrbe 
Year, ‘vioi. May, Jiatet ^uly^ and do^ 

not at a Medium amount to more than a third 
Part of the Quantity of Water, which falls in. 
Rain, Snows, and Hail, daring the whole Year. 
Lemma III. The Water which afeends in Vapours 
from the Sea very greatly excels that vyhich dc- 
feends thereon in Rain and other aqueous Meteors : 
But the Quantity of Water, which ufually exhales 
from a given Part of the Ocean in a given Time, 
cannot with any Exadtneis be {determined. 

Lemma IV. The Quantity of Water which com- 
monly exhales in Great Britain from fhallow 
Ponds during the four hotteft Months of the 
Year, greatly exceeds the Quantity of Rsw which 
commonly falls on ,the ^ijrfacc 9f Ponds 
during the 6 id Months. - 

From theCe Lemmata^ which the Author has Inp- 
ported by Obfervations, not only of |nmfeli^t)at 
of other are deduced iHi |Mlowing 

Propofirions; . 

Bbb 2 • Tra- 
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^fepo0tim I. In fevcral Parts of England large 
Quantities of Bay-Sale may be extrafted from Sea- 
Watcr during the hotteft Months of the Year, by 
receiving the Salt-Water into Ponds, and fuffer- 
ing its aqueous Parts thence to exhale fay the 
Heat of the Sun, and the Operation of the Air 
and Winds. 

^rop. II. In feveral Parts of England large C^an- 
tities of Bay-Sait may very com raodioufly be ex- 
traded from Sea-Water, after the iarae manner 
that is praftifed in France^ and in other Parts of 
Europe, 

^rop. IJI. Bay-Salt may be extraded in England 
from Sea-Water in larger Qiantities, and with 
more Certainty, tiian by the foregoing Method, if 
Care be taken to pfeferve the Brine contained in 
the. Salt-Pits from being dU^ with Rains, and 
to .promote the Evaporation of tte Water by fe- 
veral artificial means, which may eaffly be put in 
Pradice. 

Trap. IV. In feveral Parts of England large Quanti- 
ties of excellent Bay-Salt may with great Eafe be 
made from the natural Brine of fait Springs, and 
alfo from Rock-Salt difibiyed in weak Brine or 
Sea-Waf^i - 

Trap. V. Bay-Salt may be prepaced in England by 
the foregoing Methods at a very moderate Ex- 
pence, equal in Goodnefs to the beft foreign 
Bay-Salt, and in Quantity fujfficient for the Con- 
iumption of ail the Britip Dominions. 

Trip. VI- In feveral of the Britp Colonies in 
Ameriaa^ Bay Salt might, with little Expence and 
Trouble, be prepared from Sea-Water, in C^n- 
tities fttfficicm to fupply the American Fifberies, 

an4 
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and all other Occafions of thofe Colonies, fo as 

to become a confidcrable Branch of their Trade. 

The Author has fupported all thefe Propofiuons 
with great Ingenu ty ; but I cannot pafs over tn Si- 
lence the artiiicial means to promote the Evapora- 
tion of Sea-Water, mention’d in ^rop. III. as weli 
as to preietve the Brine contained in the Salt-Pits 
from being diluted with Rains. I therefore ftiall lay 
before you a fhort Account of thefe. 

It will be proper, fays our Author, to make all 
the Salt-Pits of the Marfb in one long Row ex- 
tended from Eaft to Weft, and for each Pit to make 
Covers of thin Boards, or rather of coarfe Canvas, 
or Sail-Cloth, ftretched on Frames of Wood and 
painted white. Thefe Covers muft all be fixed with 
Hinges to firong Pofts and Beams on the North 
Side of the Pits; fo that they may be let down and 
drawn up with Cords and Pulleys, or by Ibme 
other Contrivance, fomewhat like Drawbridges. 
Thefe Covers thus fixed may be let down over tlic 
Pits like a Shed or Penthoufe in rainy Weather ; 
and in dry Weather may be eredted almoft to a 
a Perpendicular, but inclining a httle towards the 
South 5 fo as to form a Wall with a South Aipedi. 
Thus thefe may fetve a double Purpofc, as Cover- 
ings for the Pits in wet Weather, and as Reflediors 
of the Sun’s Heat upon tiKia in dry W^her, and 
thus greatly promote the Evaporation of the aqueous 
Parts ctf the Brine. The Hinges on which the Re- 
fledors torn may be fixed about eight or ten Inches 
from the Ctcound 5 by which means, when the Re- 
flediors ftand there will be an Opting left 

^neath them, Aft wiU continu- 

ally 
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ally flow xJtt a brisk Currcnr, and greatly incrcafe 
the Evaporation of rhe Water. 

After having gone through that Pair of Dr. 
Srownriggs Work, which relates to Bay-Salt, we 
proceed to the Methods that Gentleman propofes 
for preparing and improving white Salt, which, if 
brought into Dfe, may probably be of Advantage 
not only to private Undertakers, but alfo to the 
Public. For it appears, that two very different 
Kinds of white Sale are required j the one for the 
Ufs of the Table, and the other as a Condiment 
for Provifions. Its Whitenels, Drync/s, and the 
Smailnefs of its Grain, are the Properties which 
chiefly recommend the firft Kinds and its great 
Strength and Purity the latter- It is this ftrong and 
pure Kind of white Salt, which is wanted in the 
BrifiJb T>omimon$ j and it k therefore our Author’s 
principal Defign here to confider how this Defedt 
may be fapplied j although at the lame time Inftruc- 
tionsare given how to prepare Table Salt, not only 
better inti^ality, but alfo at a left Expence than it 
is now prepared by the common Methods. | 

Lfmim I. Itt the common ProcelTcs for making 
wifltc Salt, the Salt is deprived of a confiderable 
Part of its add Spirit, by the violent Boiling 
ufed in its Preparation. 

Lemma 11. Moft Kinds of white Salt are render’d 
impure by the Mixture of various heterogeneous 
Subftances- 

LemmalU. White Salt, by the violent Coftion 
commonly ufed in ife Preparation, is render’d kis 
fir for preferving Fifh, Ficfh, and other Proviflons, 
than it would be if prepared with a more gentle 
Heat. Lemma, 
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LemmaV^ • The heteroger-cous Subftances which arc 
commonly mixed ith white Salt, render it lefs 
proper for preferring Provifions, than it would 
be if feparated from. them. 

After having fully confider’d the foregoing, pur 
Author gives a Method of preparing a Kind of 
white Salt proper for curing Filh, FieCh, and other 
Provifions; likewife a Method of refining Salt; but 
for thefe I muft refer you to the Work itfelf, as 
well as for the Tables, wherein the feveral Expences 
attending thefe Operations ate minutely confider’d. 

Moft of the Fads . referred to in thefe Difqui- 
litions are fuch, as the conftant Pradice of thofe 
who make Salt fdfficiently warrants us to .rely up- 
on for true and certain ; or clfe, they arc the Ob- 
iervations of judicious Salt-Officers, daily converfanc 
in thefe Matters, or of curious and inquifitive Na- 
vigators, Merchants, Travellers, and Naturalifts ; or, 
laftly, the Experiments of many learned Phyficians, 
Chemifts, and Philolbphers ; The Truth of which 
feveral Fads, though many of them have long been 
publifhed, hath never been called in Q^ueftion. , So 
that thefe Obfervations and. Experiments may pro- 
bably be more relied on by the Public, than if they 
had only been made by our Author ; jfince they ' 
have the Teftimony of many skilful and unprejudiced 
Perfons, who could have no Notion Ac, t?^s to 
which they have been here applied. If therefore 
the Aiguments founded upon thofe Fads fhould be 
efl£emc4,.laQy-ways reafonable and fatisfadory, the 
Author prefuihes to remark, that it might not. be 
unworthy the the ^r/r/^hrXegiflalate to 

' diced 
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dire^ a mote fall Inquiry to be made into a Matter 
of this Importance, and to order proper Works to 
be ere^lcd for making Bay-Salt, and for making and 
refining white Sait, and to put thofc Works under 
the Management of able and judicious Perfons, to 
make exad: and accurate Trials, in order to difeo- 
ver the beft and cheapeft Methods of doing them. 
And the Methods, which ihould be moil approved 
of, might for the general Good be made public, 
and efiablifhed by Law as a common Standard, to 
which all thofe who make Salt in the Brttijh Do- 
minions Ihould be obliged to conform. 

However imperfcdl this Extract may appear, I 
muft now beg your Indulgence for having* taken up 
more of your Time than is ufually allow’d to Works 
of this kind. I muft plead in my Excufe the great, 
the National Importance of the Work itfclf, the 
mafteriy Manner with which the Subject-Matter is 
treated, as well as its falling in fo exactly with that 
Inftitution, in which we are fo defirous of diftin- 
guifhing ourfelvesl The making and refining Salt 
muft certainly be confidered as one of thofe mecha- 
nic Aft?, the Hiftory of which, as we arc taught by. 
the noble ^ Fenefam, is a neceflary Part of that 
Knowledge, that true Science of Nature, which is 
not taken up in vain and fruitlels Speculations, but 
effectually labours to relieve the Neceliities of hu- 
man Life. 

XVL 


* Vertdam de Aug. StienU lib. II. cap. 2, 
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XVI. A Catalogue of the Immerfions and 
Emerfions of the Sateliitcsr Jupiter, that 
will happen in the ITear I 750 > of which 
there are 173 of the Firjiy 85 of the 
Secondy 94 of the Tdoirdy and nofie of the 
Fourthy by reafon of its great Latitude y 
in all 322. Computed to the Meridian of 
London from the Flamfteedian F'ahles z 
CorreSied by James Hodgfon F. R. S. 
Majier of the Royal Mathematical School in 
Ciirift’s-Hofpital. 

Thofe that are marked with an Aflerifk are vifible at 
London* 

T he great Improveraeots made in 
the ufeful Sciences of Geogra- 
phy and Hydrography, by the Obfervations of the 
Eclipfes of Jtipters SatclIiteSj arc too well known 
to need any Account of them, or Encomium upon 
them. They were judged very proper for this Purpofe 
by Galilaus himfelf, who firft difcovered them, and 
all the Aftronomers at tliat time, as being the moll 
certain, fiire, and eafiefl: Method then known, and 
I may venture to fay even to this Time, for af- 
certaining . the Difference of Longitudes between 
Places, imw remote foever : And it is this that has 
encouraged Perfbns to make conftant Obfervations 
of them : And that they may not negleil the fre- 

G c c quent 
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quent Opportuaities that offer themfelres for want 
of tirnely Notice, I formeriy publifhed in. the ‘Phi- 
lofophical TranfaBions* an annual Catalogue of all 
the Eclipfes that would happen that Year, as I do 
now for the fuccecding Year, and fliall continue to 
do for the Time to come, if my Health will per- 
mit me: And if thofe Peifons who fhall make any 
Ob 'ervationf, will be fb good as to communicate 
them to me, they will be gratefully received, as they 
Will tend to difeover the Errors of the Tables, which 
lhall be my conftant Endeavour to find out, fo long 
as it fhall plcale the divine Providence to enable 
me to do it. 


Eclipses of the firft Satellite ^Jupiter. 


Emerfioas. 

Emetfions- 

Emetfions. 

D. H. M. S. 

D. H. M. S. 

.D. H. M. S. 

Jakuary. 

.21 8 42 16* 

8 1 29 26 


23 3 10 yS 

9 19 yS 13 

1 21 30 II 

1 24 21 ip 49 

II 14 27 26 

j If yS 1 t 

■ 26 6 8 20* 

13 ■ 8 y6 4y 

y 10 2 13 

28 10 3<5 57 

15 3 26 I 

7 4 54, 32* 

30 5 5 34* 

16 21 yy xg 

8 23 33 7 \ 

31 23 34 19 

18 16 24 2f 

10 17 yi 43 


20 10 f 3 39 

12 13 20 31 

February. 

22 f 32 17* 

14 6 48 38* 


23 23 y3 17 

16 r 17 f 

2 18 2 5p 


17 4f 28 

4 12 31 50 


ip 14 13 yo 

<570 3p* 

April. 


♦ N®. 449, in the Year 1738. and others in the preceding 

Years. 
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Eclipses ef the firjl Satellite c/’Jupiter. 


Immerfidns, 


D. H. M. S. 


A PR f L. 

Sf 3 13 23 
2^ 20 42 15 
28 If 10 f4 
30 S» 39 3 3 

May. 

a 4 8 17 

3 22 3<5 52 
f 17 5 26 

7 II 33 5 ^ 7 * 
9 <> 2 27 

11 o’ 30 fsjt 

12 18 fp 2,4 

24- 13 27 49 

16 7 14 

18 2 24 f3 

Ip 20 f 2 fO 
21 If 21 4 =*= 

23 * P 39 27 
2f 4 17 40 

26 22 ff fl 
28 17. 14 7 
30 ir 42 ai 


Immcrfions. 


D. 

H. 

M, 

. s. 


June. 

I 

<5 

10 

22 

3 

0 

38 

33 

4 

19 

s 

44 ^ 

6 

* 3 , 

34 

f 6 * 

8 

8 

3 

6 

10 

2 

31 

17 

II 

20 

fp 

2f 

13 

If 

27 

38*, 

If 

9 

ff 

57* 

17 

4 

24 

13 

18 

22 

p 

I 8 

20 

17 

20 

31 

22 

r i 

48 

42* 

24 

6 


f 4 

26 

0 

44 

7 

27 

19 

13 

2f 

29 

13 

41 

39 * 


JULT 


I 

z 

9 


3 

2 

37 

36 

4 

2 I 

6 

56 

6 

ij 

33 

ao* 


cg 

C 2 



Immerfions. 


D. 

H. 

M. 

s. 

1 ^ 

10 

2 

43 

1 ro 

4 

31 

8 

II 

22 

59 

40 

13 

17 

28 

12 

15 

1 1 

56 

44 * 

17 

6 

25 

18 

19 

0 

53 


20 


22 

33 

22 

13 

51 

19 

24 

8 

20 

5 

26 

2 

48 

51 

27 

21 

16 

39 

29 

5 

46 

26 

31 

ib 

15 

17* 


Au G us T', 


2 "4 44 8 

3 23 II 38 
5 17 40 38 
7 12. p 38* 

9 ^ ^8 3 P 

11 I 7 41 

12 19 - 3<5 44 

14- 14- 5 ss * 
IP 8i 3 * 5 ' 2 

18 
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Eclipses of the frji Satellite ^^Jupiter. 


Immerfions. 


D. 

H. 

M. 

S. 

18 

3 

4 

1 + 

19 

2 I 

33 

26 

21 

16 

2 

58 


10 

51 

55 * 

25 

5 

0 

7 + 

26 

23 

30 

5 <> 

28 

17 

59 

42 

30 

12 

29 

3^ 

-September. 

I 

6 

58 

24. 

3 

1 

27 47 

4 

19 

57 

4 

6 

14, 

27 40* 

8 

8 

SS 

32* 

10 

3 

24 

38 

XI 

21 

53 

22 

15 

I<S 

22 

17* 

35 

10 

51 

31 * 

17 

5 

20 

4 t 

18 

23 

49 

72 

20 

18 

19 

54 

22 

12 

4.8 


24 

7 

17 

21* 

26 

I 

4 <S 2 p 

2/ 

20 

17 3*5 


Immcrfions. 
D. H. M. S 7 


2p 14. 44 4.f 


October. 


I 

9 

13 

58* 

3 

4. 43 

73 

4 

22 

j 2 

3 

<S 

t6 

41 

4* 

8 

13 

18 

8* 

10- 


39 

2* 

12 

0 

8 

0 

Emerfions. 

13 

20 

47 

9 

17 

IS 

13 

59 * 

i 7 

9 42 

51* 

19 

4 

II 

39 

20 

22 

40 

26 

23’ 

17 

9 

13* 

24 

li 

37 

73 * 

26 

6 

6 

33 * 

38 

0 

35 

12 

29 

19 

3 

46 

31 

13 

22 

I* 


November. 

2 S o 3.^* 


Emerfions. 


D. 

H. 

M. 

S. 

4 

2 

29 

4 

f 

20 

57 

37 

7 

17 

2<> 

life 

9 

9 

74 24* 

I I 

4 

22 

47 

12 

22 

24 

(> 

14 

17 

19 

25* 

16 

II 

47 43* 

18 

6 

16 

life 

20 

0 

44 

II 

2 I 

19 

12 

21^ 

23 

13 

40 35* 

25 

8 

8 

47* 

27 

2 

-36 58 

28 

21 

4 

59 

30 

15 

33 

1^ 

December. 

2 

10 

X 

37 * 

4 

4 58 

79 * 

7 

22 

77 

0 

7 

17 

24 jS* 

9 

I I 

52 

58* 

I I 

5 

20 

57 * 

13 

0 

49 

18 

I14 

19 

16 

57* 


16 
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Eclipses of the firjl Satellite (t/’Jupiter, 


Emeriions. 

Emerfions. 

Emerfions. 

D. H. M. S. 

D. H. M. S. 

D. H. M. S.. 

i<S 13 45 0* 

18 8 13 3* 

20 2 41 9 

21 21 9 10 

23 17 37 17* 
25 10 5 24* 

27 4 33 32* 

28 23 I 41 
30 17 29 44=^' 


Eclipses of the fecond Satellite J u p r x e r. 


Emcrfions. - 

d 7 “h. M. S. 


Jasuarx. 

47 4 13* 

7 20 31 36 
II 9 19 41 
15 23 57 19 
18 26 15 13 

22 I 33 4 

25 14 51 24 

25) 4 9 33* 

, EEBRUARy, 

I 17 28 3 

5 6 4^ 29* 

8 20 4 ^7 

13 5). 24 50 


Erajrrfions. 
D. H. M. sT 


15 22 43 8 

1912 I 36 

23 I 22 2 

@ % S 

Icnmerfions. 
. April- 

24 9 II 1-7 

27 22 29 24 

May. 

i'll 47 54 

f I 5 77 
a 14 23 58 
12 3 41 47 


Immcrfions. 
dTh^ M. S. 


17 16 79 43* 

19 f 17 23 

22 18 34 48 

26. 8 52 26 

^9 23: 9 ^ 

June. 

2 II 27 o 
6 o 44 27 
9 14 I 41* 

13 3 74 77 - 

idE 1(5 36 10=^ 

20 5 53 40 

23 19 10 55 

27 8 28 19* 

30 2'l 45 48. 

July,. 
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Egjlipses of the Second Satellite Jupiter. 


Immerfions. 

D. 


July. 

4 II 3 21 ' 

8 o, 33 

11 13 38 4.6* 

If 2 s6 ff 
IS 16 14. 40 
32 5 22 f 4 

35 18 fl If 

29 8 9- 39=* 

August. 

I 21 28 13 
f lo 46 f2* 

9 o 6 31 

12 13 2f 20* 

%-6 "£■ 40 - 20 
19. 16 '2 27* 
23 21 42 

36 ig 40 f6 

30 g o 13* 

_ September. 

, 1 21 19 2 .f 


Immerfions. 
D. H. M. S. 


6 10 29 4* 

10 2 f8 18 

13 13 18 S* 
17 2 3<S 28 

20 If ff f 7 * 
24 f l <5 2 

27 18 34 9 

October. 

£ 7 f^i/* 

4 20 f2 20 
8 10, 31 19* 

11 23 50 14 

Emeriions. 

If If 41 3 . 8 ^ 

19 f- o 12 
22 18 18 42* 
^6 7 36 f8* 

November. 

* 10 13 48* 


Emerfions. 
D. H. M. S. 


f 23 3 ^ 

9 12 48 34* 
13 2 6 If 

16 If 33 40* 
20 4 40 f2 

23 17 f8 3* 
27 7 If 22* 

30 20 32 11 


December. 


4 9 38 48* 
7 23 f 
II 12 22 z6* 
If I 39 23 
18 14 fd If* 
23 4 13 19 

2f 16 30 23* 
[29 6 47 30* 


January. 
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Eclipses of the third. SatelUte ey^JupiTEil. 


D. H. M. S. 


January. 

3 IS f9 SI 

1 8 45 40 E 

10 Ip f9 35.1 

2a 43 f E 

17 23 58 38 I 

18 2 42 ^ E 

z.f , S . 4,2 3f E * 

February. 

I 30 42 4p E 

8 Ip 43 5-4 E - 

15 38 45 26 E 

22 -22 4p 20. E 

April. 

21 4 fS , fo I - 

28 8: fo 37^ I 

May. 

5 5 ® r * 

l2 id 4S , ^ I 


. D. H. M. S. 


19 21 18 22 I 

27 I 37 i^ I 

3 II 18 E 

June. ; 

3 ^ 4^ ^ 

7 f S7 V- 

10 8 3P 52 I 

II 4 38 E 

17 12 38 38 I * 

If 2 58 E * 

24 16 34 27 I 

18 58 'II E 


July. 


I 

20 

31 

55 

1 


22 

55 

21 

E 

9 

I 

30 


I 


a 


25 

E ' 

i <5 

4 

28 

18 

I 

- 

6 

50 

16 

E 

2^3 

% 

28 

22 

L * 


10 


6 

E * 


August. 
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Eclipses of the third Satellite Jupiter. 


D. 

H. 

M. 

S. 


1 D. 

i 

H. 

M. 

S. 



- 

August. 


24 

15 

3^ 

29 

E 







31 

19 

37 

27 

E 


6 

16 

50 

33 

I * 

i 







19 

8 

50 

E 


November. 



13 

30 

S 2 

57 

1 








23 

• 10 

59 

E 

7 

23 

37 

3<5 

E 


21 

0 
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Now, inafmuch as, in the Beginning of this Year, 
the Latitude of the fourth Satellite is greater than 
the Breadth of the Shadow of Jupiter^ the Satci- 
iite will pafs wide of it, and there will be no 
2 Eciipfe 
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Eclipfe of it till the Middle of yum in the Year 
1752 - 

It is to be obferved, that, for about a Month be- 
fore, and a Month after the Conjunftion of Jupiter 
with the Sun, by reafon of the Proximity of 
Jupiter to the Sun, the Eclipfes cannot be ofa- 
fervcd. And this is the Reafon that no Notice has 
been taken of them in the Catalogue between the 
24* of February znA the 25 th of April following. 

The Times here fet down are according to the 
.aftronomical Way of reckoning, -^hich fuppofes the 
Day to conamfneet a.t tl^eiNoon of . each. Day, or 
.when the Sun is qp<^: the and counting 

the Time on in a fucceflive. Order, without the 
Diftindion of Morning and Afternoon, till the Sun 
returns to the Meridian again the next Day at Noon. 
Thus, for Example, in the preceding Catalogue, the 
firft Emerfion of the- firft Satjcllitc faid, to happen 
January i. at 21 Hours 21 Minutes and ii. Se- 
condsi that is, according to the Civil Way of rec- 
koning, on Jan. z. at 30 Minutes ii Seconds af- 
ter $ in the Morning. 


Ddd 


An 
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Aft Addition to Dr. Hales’s Pager, p. ‘■ 

■ ■ C. Mortimer. , ■ ’ ‘ - 

T WO Days after the Fire-Works Jiad' been glid’d 
off in the Green ’Park on account of the late 
Peace, I went all over the :Building erected for that 
Purpofe, and was greatly pleafed tb feS the Doctor’s 
Scheme confirmed- by the Practice' of the Engineers 
upon that Occalion; for the B.c>6m, in which the 
Trains were firedi'and^whiCh^'waS immediately orider 
the Gratings i^sotf * which the ^bbo ' Rockers *r eft ed 
and were fired :fr6m> - had the Tloor cover'd over 
with: fine fifted Gravel abcmf an - Inch deep, and the 
Walls were whited over -With a dirty fort of white 
Wtrfh> which I^asofc for Ijime fineJf powder'd, and 
with. *.Si^ '.^d Waterj-and' done two or 
three times over, - Bbfh-E4oor':;and:^ WaH'Were pf 
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I. A ZiBUer from the Rev. Henry Miles 
D. D. F. R. S. to the Prefident, concern- 
ing the Storm ^Thunder, which happen'd 
June 12. 1748. 

SIR, 

Rtad jnn» aj.'T BEG Lcavc to commutiicate to you and 
1748. jQ fjjg Royal Society feme Account of 

the Effects of a Thunder-Storm, on two adjoining 
Houfes, at Stretbam in Surrey, the Inftant, a 
little after 5 in the Morning. 

The preceding Day had been remarkably hot, and 
in the Afternoon very cloudy, with the ufual Indi- 
cations of an approaching Storm, in the Evening. 
At 9 at Night, the Wind Southerly, my Barometer 
flood thus 5 one, which is the moft fenfible, at 29 
Inches tIo 5 the other at 30. ^ o. The Ther- 
mometers (of Sijfons Conftruction) one wirhout- 
doors, at 43 Degrees, another within, at 49 Degrees 
above o. or the freezing Point. 

At one next Morning, a Perlbn apprehenfivc of 
the Thunder, upon looking out at Window, was 
furprized to find an unufual clear Sky, every-where 
equal to what is obferved in frofty Weather, or 
after a high Wind, except that in a few Places fome 
Thunder- Clouds Ihewed themfeives juft above the 
Horizon. 

At 2 we heard Thunder at a Diftance ; At half an 
Hour 3, when I got up, I perceived the Storm 
approaching apace ftom the South, where the Wind 
then was, the darker Clouds ieemed to bear off 

E e c chiefly 
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chiefly to the Eaft and Weft of us, fb that I did not 
think we ftiould hear of any Mifchief near us. At 
4 we had a fmart Shower of Rain, and about 5 
two ioud Claps of Thunder over our Heads, but 
pretty high j the Lightning was very pale, and the 
Flaihes large, defcending in a fpiral Form, almofl: 
perpendicular to the Horizon to the Eaftward of 
us which is the Situation of and at about 

2 Miles diftant from us. At a little before my Ba- 
rometers flood thus,, ^ 9 ^ i4o> 3°’ 3nd 

continued fucceffively riling and falling during the 
Storm, but very inconfiderably. 

Upon hearing two Houfes were damaged, fituare at 
the Foot of the Hill on which the mineral Wells are, 
fronting.the Eaft, by the Wood-Side, I went next 
Day to view them. The Houfe to the South, which 
is a public Houfe kept by Mr. Howard^ feem’d to 
have received the greateft Shock. Some of the Fa- 
mily being up, the front Door ftood partly open, 
when the Storm began : The upper half was of Gials, 
fram’d like a Safh- Window, having two Hiding Shut-, 
ters, one on each Side, which had not been taken 
down. The Glafs between them was fhatter’d tojPieces, 
Imt the Shutter’s no- ways touch’d, except that a Nail 
in one of them was forc’d in a little way. To the 
Door-Poft, on the left Hand, hung by an iron Pin 
an iron Bar, which ferved to fatten the Door at 
Night : This Pin was driven out of the Pott, and the 
Bar confiderably bent, and in divers Places melted 
in Imall Spots, as were the Hinges of the Door, 
chiefly upon the Edges in both, and the Door- Pott 
Iplit. A Sheet of Lead on the Pediment, or Shel- 
ter over the faid Door, was raifed, and partly rollea 

up 



[ 3*5 ] 

up at one Corner j the Cornice underneath beino- 
torn off without being Iplit, a good Part of the Til^ 
ing near the Eaves and over the Pediment was 
loofened, and fome Tiles beat ofF, and the Lathing 
and fome of the Moldings of the Windows had 
taken Fire. 

In a Bed-Chamber fronting the Road, on the fe- 
cond Floor where Mr. Howard lay, three Boards 
of the Lining of the Room, on the Eaft Side, 
were driven inwards five or fix Inches at one 
End j but at the other the Nails were a little loofened 
only. In a Garret over this Bed-Chamber, the up- 
per Part of a Bed-Poft was fliiver’dj and nearlypver 
where this Bed ftood, a large Hole was broke in the 
Roof, on the Weft Side, juft by where one of the 
Chimneysgoes up,- the Chimneys having all additional 
Funnels of Brick- Work on the Top, of a round ifli 
Form, and plafter’d : Thefe were ftrack, and in- 
clin’d to the North, efpccially that which was on 
the South End of the Houfe, the Piaftcr being beat 
off, and fome of the -Bricks broke down. There 
were ^out 13 Perlbns in this Houfe, none of which 
received any Hurt 5 tho’ a Lad,’ who was in the 
Kitchen, into which the Door open’d, befote-men- 
tion’d, and the Window of which (near where he 
was ffanding) had leveral Panes of Glais broke, 
m«ft certainly be much expofed. He infoim’d me, 
ataesg other things, that the Fire flew about him 
in l^iarks, like tho^fe which fly out of burning Char- 
coal, but larger, and fnapping as they do. Some 
Pieces of Glafs were fhewed me, which I found to 
have been melted, one of which I take the libertj 
of laying before you. 

' E e c 2 The 
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The adjoining Houfe, inhabited by Mr. Figgins, 
had the Plaftering beat ofF in the Front in Patches, 
and one of the Chimneys crack’d for a great Length. 
In the Kitchen Window-Frame, one of the crofs 
Pieces, near the middle of the Window, had a Chip 
ftruck off from if about 5 Inches in Length, and at one 
End about a Quarter of an Inch thick, but thin at the 
other, and near the Width of the Frame, but none 
of the Glafs broke, nor tlie Lead bent, tho’ in a 
manner contiguous with the Splinter beat off. The 
:&me thing happen’d to a Parlour- Window, on the 
other End of the Houfej both the Shivers were 
found diredly oppofite to the Windows, at ten or 
twelve Yards diftant in the Road. 

In a fmall Garret (which is next to Mr. Howatd ^ 3 
Houfe) where two Maid-Servants lay, the Piaiftcc 
was broken, to Appearance, inwards, on oppofite 
Sides of the Room, and near the Feet of the Bed, 
which ftood on each Side about three Quarters of a 
Yard from the Wall. The Breach on the Eaft Side, 
near a Window (fome Panes of the Glals of which 
were broken) was oppofite to the Vailings of the 
Bed, which were finged, and a Hole burnt thro’ 
them big enough to receive the End of one’s fore 
Finger. On the oppofite Side, juft by the Chim- 
ney, another Breach was made, of the fame He^ht^ 
in the Wall, which was continued downwards for 
about a Yard, but the Curtains not at all finged. 
Direflly againft this Breach, one of the Maids (who 
had got up) fat on the Bed’s Side, who was inftantly 
flruck down, bttf received no Hurt ; Upon enquiring 
of her, whether fhe ieemed to receive a Blow on 

any 
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•any particular Part of her Body ? Ihe r-epikd, Ihe. 
was ftruck all over alike. 

But the moft remarkable, tho’ the leaft terrible 
Effea, appeared on the Frame of a Pannel of Wain- 
fcot, about five Feet long, and about one and a 
half wide, in the Parlour fronting the Eaft; On 
this Panne! a Landfeape is painted, and the Mould- 
ing belonging to it had been gilt, but on the laCf 
painting the Room, the Gilding was cover'd with, 
the fame Paint : That which cover’d the gilt Mould- 
ing was flripped off in irr^ular ragged Streaks 
throughout, fo that the Gilding appeared as fi-efii as 
it may be thought to have look’d when it was 
painted at firft : And as the Gilding does not feent 
to have been affeded, fo neither does the Paint ap- 
pear to have been crack’d any-where, but where the 
Gilding lay under. 

If it be fuppofed, that the Lead in the Paint was 
melted by the Lightning, it will be difficult to ac- 
count for if, that it Ihould not at all affeSl the 
Paint contiguous with that which was upon the 
Gilding ; tho' we fuppofe a Refiftance to have been- 
made by the Leaf-Gold, and to have contributed 
to the producing the mention’d Effetis. But fear- 
ing I have been already too prolix, I ask Leave to; 
lubferibe myfelf, with the greateft Reipedf, 

SIR, ^ 

Tour and the. Royal Sodety'x 

ytatf * 3 . 

1 74,8, mqfi humble and mofi obedient Servant,, 

H, i&ies.. 

a. 
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II. luetter from John Byrom M, A> 

F, R. S, to the Prefident, containing fame 
Remarhs on Mr. Jeake’j Plan for Short- 
- Hand. 

Honoured Sir, 

Sjead June 23. A S it has been fuggefted to me, that I 
fhoold take fome notice of the 
Plan for a Short-Hand bj S. Jeake Eftiuire, which 
was lately * read before us at the Royal Society, I 
take the Liberty of addreffing to you the following 
Remarks upon itj beiiig obliged to thank you for 
the public Teftimony which you were pleas’d to 
give, on that Occalion, in favour of the Method 
which I had^ the Pieafure of communicating to youj 
and which, in your Judgment, confirm’d by the 
Experience of many -other Gentlemen who have 
learn’d it, appears fufficiently to be perfeaed to 
Demonftration. 

In the Paper read before us it is inferr’d from the 
continual Succelfion of new Short-Hands, that none 
of them were conftru£led upon right Principles, 
wluchj in the Opinion of the Propofer of tins Plan, 
are bri^y chefe > 

1. There ate in Islatare bat 8 fimpie Chara£iefs, 
viz. 4 rediiincar ones, (I — /k ) and 4 crooked 
or femicircular ( \j 3 C )* 

2. To avoid the Ambiguity and Confufion that 

muft arife from the U(b of compound Charadlers, 
a perfeft Short-Hand ftiould confift of thefc 8 fimplc- 
ones c«ily. . 

3. But whereas there are 3 times as many Letters 
(or more) in the common Alphabet, the Confe- 

quence 


f Sec Phf/w Trartf u$ 4S7. p* 3451 
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quence is, that one Charaftcr muft ferve for orre^ 
two, three, or four Letters ^ as their Frequency of 
Occurrence, or Affinity to each other, fhall fuggeft. 

4. From thefe Suppofitions, amongft a Variety 
of Alphabets that would equally, anfwer his Inten- 
tion, refults the following, which (omitting, as need- 
lefs, the Letters a, e, /, 0, h) he propofes for the 
Plan of a perfed Short-Hand j and computes, with 
great Exaftnefs, that it may be written in left than 
one Quajeter of the Time that common Long-Hand 
will require. 

The Atf habit 

/ — % I c 5 . n u J 

dt. Ir. mn. uw. css^ss. kfp- ighq. y 

This, Sir, with a Specimen of the Lord's Prayer, 
as written in it, is the Whole of his Plan 5 which, 
as far as it goes, might have a plaufible Appearance 
to a Gentleman, at the firftjTurn of his Thought 
towards Short-Hand j but a little praflical Attention 
muft have ffiown him how liable it .was to the very 
ObjeSion that he intended to remedy, niiz. Am- 
biguity. 

The firft Mark, for inftance (L), in this fhort Speci- 
men, ftands for thefe 4 feveral Words which occur 
in it, ’viz. ear, wUlj evil, e'ven and forty more 
that one might enumerate, muft, ■ whenever they 
Qcepr, be tepfefeuted by. it? not to mention hew 
often it maft occalbn Apubiguiiy xn the Beginning, 
Middle, ewe End of a longCr Word, or Marks, 
whereof it is a oonftituent Part only. 

Now, though in the Lortfs Prayer it is ca% or 
in cafual -c«ie of his Lea'niag and SagaT- 



[ 390 J 

■crty might he able, by a long FatniliarUy with the 
Charaders, to determine the Senfe of what was 
written in them, yet it is evident, that, to cemmoa 
licarnets, a DilEculty fo perpetually occuriing muft 

The ^Polulatum, likewife, whkh this Plan foe 
Short-Hand is grounded on, is taken up tew expe- 
ditiouays for, there being, in Nature, 4 reaiunear 
Strokes, the horizontal, the perpendicular, ^ 

acute, and grave (if I may fo call them); it is mani- 
feft, by Infpeftion, that from thefe 4 Dir^ions 
there will arife, at leaft, 8 curvilinear Cnaracters, as 
each of the flrait ones admits diftinaiy o. 2 oppo- 


fite Curves 




)I( 






and there is 


no ahfolutc Ncceffity that any of them Ihould be al- 
ways femidrculars a Shape that, for the moft coi^ 
modious Combination of fimple Charaaers, is in fad 
much oftener inconvenient than otherwiie. 

The Alphabet tiien of fimple Charaders may be 
fairly enl^gcd by one third j and Room be alfo 
left 'for the Fancy of an Inventor to extend it far- 
thcr,*' ^ he fhould find it convenient upon the 

upon the Wholes fot the woift Short-Hand 
may happin to expreft a few ^s be^I 

ter than the beft; and arbitrary Marks for .Words or 
Sentences may be often fhortcr than regular ones: 
But this is no Inducement to write, in one Caie, 
by a bad Method, and in the other, by none at all. 

Another Overfightj ' in this Plan, is the Negled 
of Beauty and Linearity s though the Simphcity of 
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its Characters does not, perhaps, admit of fuch enor • 
mons Scrawling as others may. 

For, to inftance again in the Specimen} fuppofc 

the Mark for the Word Temptation ^ which ex- 

preflcs a vaft Variety of different Combinations of 
Confonants, to be limited, by a previous Know- 
ledge of the Language, to that Word only, yet, after 
all, it is a very aukward one j and ought, by a com- 
rnon Short-Hand Rule of leaving out fuch Confo- 
nants as are not (bunded (as the ^ is not in l^empta’^ 
tim) to have been form’d in another Manner (yy\) 
wherein the Beauty and Linearity, and, of courfe, 
the Brevity of the Mark would have been prclerv’d. 

But Emendations of this Nature would, I doubt, 
in many Cafes, which continued writing upon this 
Hypothelis muff exhibit, be utterly impracticable. 

In fhort, this Gentleman let oat upon right Prin- 
ciples, which many hap-hazard Undertakers have 
but little confider’dj but he had not Leifiirc enough, 
perhaps, to examine them to the Bottom; as was 
the Cafe with Dr. Green of Cambridge (he that 
wrote the Greenian '^hthfophy^ as he calls it), who 
form’d aShort-Hand for his own privateUfe, upon much 
the fame Plan and Prindples. He gave me one of 
his Sermons in it; and, upon Suggeftion of the Ad- 
vantages, that -he might have taken, he faid^ that for 
want of Time to conCdcr of his Scheme more tho- 
roi^hly, when he firft adopted it, he had over- 
look’d them. 

A perfe<a Short-Hand, I foppofe,' would be a So- 
lution of Come fuch Problem as this : — — « A Lan- 
“ guage being given, toaffl^i the moft compendious 

'Fff “Method 
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'‘Method ofexpreffipg it readily, and legibly, fay an 
*‘Alphabet,and Rales, the beft adapted to thatPurpofe.” 

How eafy foever the general Principles of fuch a 
Method may appear to be, there is a deal of Nicety 
re<|uircd to put them in Execution : An exa£t Atten- 
tion to continual Trials and Amendments is necef- 
fary to afeertain the Preference amongft an infinite 
Variety of Diipofitions, which Inventors may felefl:, 
and throw their Charaders into. So that it is no 
Wonder, that fo many Publilhers of new Short- 
Hands content themfelves merely with Newnefe, or 
at moft with fome Rill imperfeft Meliorations of 
foregoing Attempts, 

This Gentleman proceeds no farther than to make 
an Alphabet for his Plan*; but muft be fenfible, that, 
were it never fo complete a one, many compendious 
Applications of it might be obtain’d by a proper 
Enquiry into the Nature of our Language (the moft 
happily fufceptible of this Art of any) and the Ab* 
breviations which it admits of, very intelligibly, in 
Writing. 

And, in his Alphabet, he entirely omits the Let- 
ter b (which is often wanted), and the Vowels 
e, if o, and yet retains the Vowel u, which is cer- 
tainly as ae^lcls as any of the reft : But as a Angle 
Point, in five diftinR: Situations, would have pro- 
vided for them all alike, he might as well have 
added that to his Plan, in order to exprels any par- 
ticular Vowel, upon Occafion ; becaufe it would 

not 


* Mr. yeaie orfy oSm Ms Pkn as the mere Elements of a 
iSiojt-hand, leaving ir to every Pra£titioner to burid upon bisJFoon- 
dation, as they fhali judge neceflary from PraSice : tie retains the 
», hecanie k often itmds for ? or os or w. C. M. 
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not have hurt his Alphabet ; and becaufe the Read- 
ing of his Short-Hand without any Vowels at ali, is 
£o extremely difficult. 

For, as one of his ftrait Strokes ( \ ) nauft ftand 
for the Words am, an, in, on, no, me, him, home, 
e^'f . and one of his crooked ones (c) for as, is, us, 
fo, has, his, eafe, ice, ufe, ax, ox, &c. and fb of 
the reft; he would himfelf, in all Probability, be 
often at a Lofs to diftinguifti what he had written, 
upon his own Plan 

The Confonantsjf and w he has taken no notice 
of; as if the common Way of repeating Z 4 Lercers 
did really give a ^uft: Idea of an Alphabet; which it 
does not j not can a perfeft Short-Hand for our Lan- 
guage (or any other reipedivcly) well be plann'd, 
without confidering the real Alphabet, or Table of 
every particular Sound, or Modification of Sound ; 
that is to fay. Vowel or Cemfonant which occurs 
in it } and then adjufting the proper CharaOrers to 
them, and taking all the Advantages that cither 
Katutc or Cuftom may afford. 

I do not recollcfl, that any Author has ever en- 
ter'd into fuch a Difquifition with a View to Short- 
Hand ; but, with a View to other Advantages, many 
different Accounts have been given of a real or uni- 
verlal Alphabet ; feveral of them by eminent Mem- 
bers of the Royal Society .* That propos'd by 2dr. 
Lad^ick, in particular, is paWifc'd in the Tranf. 

but might, I think, be reduc’d into lels 

Compais, 


* Vowels may tw be antecedent or conTeqaenr, by the 

bcHig wrote above or bekmtte Lkie of Levd: e g. u a$, cj»-, 
<*■» s ■* The Amb^rtiesin many of tbefe Won^ arc not icn- 
poctant, visi. as, kgs, is, bis, uje, us, g « 

Fff 2 
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Compafs, and fet in a plainer Light ; and if it be 
agreeable, Ijihall, on this Occalton attempt to doit. 

In the mean time. Sir, it will not, I hope, be 
thought impertinent in me to offer thefe Remarks 
upon the Plan that has been laid before os, of an 
Art which I have taken fb much Pains to cultivate, 
and bring to that Perfedion which my firft and laft 
Intention of introducing one common Standard, for 
the general Pradice of it, requir’d. 

If 1 have fucceeded. Gentlemen will, I perfuade 
myfelf, concur to facilitate the Defign ; which tho’ 
the Accidents of Life, at a Diflance from this Place, 
have hitherto retarded, I am intent upon accom- 
plifhing to the utmoft of my Power. 

I thank you. Sir, for the many Marks of Friend- 
ihip which you have fhown me, and am 

ieur obliged humble Servant, 

J. Byxom. 


lU, of two Letters from Mr. B. Cooke 

to Mr. Peter Collinfon F.R.S. con- 
cemmg tim fparMmg i^Flanel, and the 
Hair ^Animals in the dark. 

L 

Nenvporta IJIe of Wight i5>. 1748* 

LtearCoufm, 

•**'*'^ as- TT FANCY at laft this Sparkling of the 
1748. Flancl*, and fuch-like Bodies, .will be 

found to be quite eleftrical : And it is poiiibie, I 

conceive 


* See thU, Tranj. n, 483, 457. 
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conceive, that the acid Steams of the Sulphur, 
burnt under the extended Flanel in the Time of 
bleaching, may unite themfelves with the Oil (with 
which Hair, as well as Horns, are found by Analyiis 
to be replete), and form an animal Sulphur, which, 
upon Fridion, Vibration, or any nimble Agitation 
of thefe Hairs, may become luminous. 

And that fomething like this may be in the Cafe 
feems not improbable ; fince it hath been obferved, 
that this Appearance hath happened moft amfpicu- 
ous in ftofty Weather j in which Sealbn there is 
generally not only a greater Purity of the Air, and 
Abfence of Moiftorc j bat all hairy and horny Snb- 
ftaaccs (and Hairs you know axe but fmall Horns) 
arc more elaftic, and confequently fufccptible 
and capable of exciting, the ftrongeft Vibrations. 
And, on the contrary, the lixivial Salts ufed in 
wafhing may deftroy the falphureous Acid, and dif- 
charge the Oil ; whence the Hairs will become 
more flexible and limber, and be rendered lefe fit 
for exciting the elcaricai Fire. And the fame iriay 
happen when Flanel is much worn, and by that 
means fliled with the alcalinc Effiwvta% which go 
off from moft (of the higher Order of) Animals 
by Tranfp. ration 5 which may diflblvc the animal 
Sulphur, weaken the Spring of the Hairs, and fo 
render the Phnnomenon more difficult. l‘am. 

My PrieKd^ 

Msj! JtHcerelj jourst 

' ' Beiij. Cbcrk^. 
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IL 

Coujmf Newport, June i. 1748. 

I T fhould have been mention’d, that the Flanel had 
. been worn but few Daysj and that it was im- 
mediately upon lhaking the Under- Coat from that 
which was worn above it, that the Sparks were 
emitted 5 and that their Appearance was in a broad 
Streak almoft contiguous, attended with a Crack- 
ling or Snapping, like what may be obferved on 
moyit^ the Finger nimbly along over the prime 
Conduflor, when excited in the eleflrifying Ma- 
chine 5 of which the Lady was able to form a Com- 
parifon, having afterwards feen fomc Experiments 
of that fort. 

This Appearance returned at the fame time, and 
on the &me Occafion, two or three Nights after, 
but more languid, till it was quite loft. 

A Lady, who was informed of this, Icfitoed the 
Surprize (which had been thought almoft ominous) 
by afluring, that fhe had feen the fame Phrenome- 
noa often in new Flanel, but never in any that had 
been long worn or wafh’d : And that the Flanel being 
render” d damp with Sea-Water, and afterwards dried, 
would he^hten the Fla&ing which (he imputed to the 
Sulphur us’d in bleaduog. However that be, I fhall 
only obferve, that thefe Sparklings had the crack- 
ling Criterion of clcftrical Fire; and that Hair and 
Wool, as well as Silk, arc Eleftrics fer fi, and 
unftttous and fulphurous Bodies more eledtric than 
others of the &me Denfity. 

Dr. Wall hath oblig’d the Public with a curious 
Difiertation on a fimilar Subjeft, which I guels would 

be 
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be particuiarlj entertaining while you are on this 
Speculation, Sec ^hil. Tranf. N®. 314, p. 69. 

Bartholin fuppofcs unduous Effluvia to have a 
great Share in thefc Appearances : His Words arc 
thefe;, which 1 chufe to quote 5 the Book ^ de Luce 
Animalium being not very common: “ Imo quod 
admirationem excedir, collcdae oleaginofi effluvii 
reiiquis, longo interjedo tempore, in fcintilias 
reiblvuniur: R cnim fafeias vel taenias fcrico textas, 
“ fed ufu detriias, leviter excutiamus, igniculi fufci- 
" tantur et feintilis and quotes a Faiiage out of 
Gejher de Herhis lucentihus,to confirmhis Opinion. 

The lame Wrirer tells ns, that Theodore Beza'oia& 
to be feen in the dark, “ ob fulgorcm externum 
“ circa ocuiorum otbes;”— - but whether this Light 
proceeded from the Ball of the. Eyes, or Hairs of 

the Brows or Lids, he does not mention. Nor 

is that learned Author fo exadr in fome other Cir- 
cumdances in other Examples of this ibrt as could 
be wifli’d. However, I think what he fays of the 
Duke of Mantua defetves a Remark. Quicquid 
fit, pro veto habendum eft quod de Carolo Goa- 
“ osaga Mantua Duce confians fanu tulit, levi per 
“ totam cutem fada friSfione flagrantes fpecies exirc 

“ folitas.” But here allb it were to be wifh’d he 

had let us know whether this great Man, of a moft 
illufirious Family, had not fome particular hairy or 
fcaly Texture or Covering to his Skin. 

By diis, X guefs, you are exdted to know how 
this Aiuiu>r, who ll^d about a hundred Years paft, 

Iblvcs 


* 7!w. ^ Luxe Homumm et Braiwam, 

S*. , , 

4 
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folves thefc Appearances, of which he had profef- 
fedly wrote. Take it in his own Words.— 

Arifioteles (1. i. m. m. cx.) docebat quod 

omnts natura ejus fit eflentise procreatrix, qualis 

ipfaeft enimvero funt ad confervationem fpe- 

« ciri omnis, ejufdem fingulas particulse, vim fe dif- 
“ fuhdendi obtinuerunt, et fpargendi, per individua 
“ multiplicata, ita ne lux primaeva et naturalis, fin- 
gulari numinis confilio, elementoram mixtioni 
" addita, mole minor intercidat, et extinguatur cum 
« fpediei non revocando cafu, eo modo confervari 
dcbuit, quo ferventur omnia, per infitam naturae 
« potentiam fui generativam, 


ly. A Letter from the Keverend Mr» 
Jolm Forfter to Mr. Henry Baker F.R. S* 
concerning an Earthquake at Taunton. 

SIR, 

S»ad June *s.Vn Ahfwer to your Inquiries concern- 
A Earthquake, whidh happen'd 

laft Year on the firft Day of July, when I was at 
Taunton in Somerfetjbire, after taking feme Pains 
to inform riiyfelf 'more particularly what other Peo- 
ple obferved in different Places, you may depend 
on the Truth of what follows. 

Between Ten and Eleven o’ Clock at Night, on 
the faid firft Day of July 1747. being myfeif in iome 
Company at Taunton, we were fuddemy furprifed 
with a rumbling Nqife like diftant Thunder, which 
was followed immediately by fo confiderable a 

'Motion 
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Motion of the Earth, that the Chair, whereon I fat 
rocked under me. The Koife and Shaking feemed 
to come from a Diftance, and approached gradually, 
in fuch a manner as if a loaded Waggon had palfcd 
along i and continued nearly the fame Time as fuch 
a Waggon would require to go about an hundred 
Yards. The Motion went from South-Eaft to 
North -Weft 5 which being the Dirciftion of the Street, 
on one Side whereof the Houfe flood, fbme of ns 
imagined at firft that a Waggon had really gone 
alpng=^; bur, upon running out and enquiring, we 
found there had been no Waggon : And indeed, as 
we were fatisfied afterwards, no W^^oti conld have 
been heard or felt in the back Room where we 6f, 
on account of its too great Diftance from the Street. 

Norwithftanding tliis happened between Ten and 
Eleven o' Clock at Night, when nioft of the Town 
were in Bed, the Shock was fo fenfible, that many 
People got up very much terrified 5 and they waking 
others, the Confternation foon became general s in- 
fomuch that, altho' it was a rainy Night, Numbers 
of People ran out into their Gardens, and fpent the 
Night there, being apprehenfive of other Shocks. 
The Account then newly brought ns of a dreadful 
Earthquake at Lma^ being frefh in every body’s 
Mind, contributed to inctcafe the Surprize. 

A worthy Clergyman, who lives five Miles from 
Tamtm, informed me, that the China and Glalies 
upon the Cupbcatds in liis Poufc rattlai and fhoofc 
as if they would fall down, and the Bells in his 

Houfe 


* See fometbsi^ Si* ibis in Pbi. Tranf. it. 455, p. aSj. 

Ggs 
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"fibafe tang, A Peifon who was at that time com- 
ing on foot to Tamtm likewife told me, that the 
Hoife to him like the Difcharge of Cannon 

at a Diflancc, and came rumbling onwards, till the 
Eanltinoved under him in fuch a manner that he 
could hardly keep upon his Legs : Several others 
alfo that were abroad affared me they had much 
ado to fave thcmfelves from failing;. 

The Extent of this Earthquake, as far as I can 
karn, was from Sea to Seaj that is, from the 
Ckaml to the Severn, it moved from Souih-Esft 
to North-Weft, and was felt in every Parifti through 
this whole Courfe, which is in Length about iofsxf 
.Miles : Nor was its Breadth much iefe j for it was 
felt at the fame time both at Exeter and Crookhern^ 
Which lie from one another about the fame Diftance 
of forty Miles, in a Line diteaiy acrofs its before- 
snentioa’d Cburfe. - 

This, Sir, i^^lSe heft Account t aih able to gives 
and I fliali add nothing more, but that I am 

Juw 3.i. Tear humble Servant, 

t n 

, - jeshn Forfter. 

*P. S. 1 havo heard it reported titat there were 
Flaflics of Lightning at the time of the Earth- 
quake 5 but I neither faw any myfelf, nor have 
met with any body that could a&tm he did. 
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V. A Letter from John B/rom M. A. and 
F, R. S. to the Prefident, containing fome 
Remarks m Mr, LodwickV Alph^t. 

Honoured Sir, ^ ^ 

Read Jane 3 =>- T T AVING, by your Pcrmiflion, bor- 
■ Jrl N». i8*. of the Tranf- 

affiom, vhcrcin is coQUinai AnEffi^ towards m 
Univerfal A^baket, bjt Mr. Pr^islisdtrick F4MA. 
I fhall give a brief Account of it , and, in Obedi- 
ence to your Commands at the laft Meeting, endea- 
vour to ihew how it may be reduced into Icfs Com- 
pafi, and fet in a plainer Light. 

Mr. Lodwick premifes fed the Advantages of 
fuch an Alphabet^ which I may as well refer to as 
repeat; they ail center in acquiring, deferibing, or 
perpetuating the true Sounds of any Language, by 1 
Standard Chara^er for all. 

He then defines what a finglc Sound, what a com- 
pounded one, a Vowel, Confonant, Diphthong* 
and Triphthong isj all which is likewife fufficient^ 
envious, and needs no Repetition. 

To proceed dircaiy, therefore, to his Alphabet 
or CoUe^on of all the itngle Vowels or Conib- 
nants which arc afed in any tjergaa^ the Number 
of Vowels is, according to him, 14, which are, all 
but 3, csprefiTcd in EngUjh Words in the foiiowt 
ing Table. 

t£ 


Css « • 
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■misfs. Low Dutch 
• ti/e 
tone 
tutme 

une. French. 
tool 
toul^* 

' Thefe, he fays, are the Vowels, each of which 
is long-, and fhort i Jhort, as in the JVords God, 
Man, oin ; long, as in Ball, Demand, Seen, (^rc. 

As any Vowel founded by itfelf is naturally long, 
I take it for granted that he intended the 14. in this 
•Table to be all fuch 5 and yet, in the Words Tal- 
low, tell, till, tunne, the Vowels, as we now pro- 
nounce them at lead, are all fliort j and in the Words 
tile and tould, a Diphthong (or Compofition of 2 
Vowels pronounc’d in the Time of one) is founded : 
So that there are but 5 long Vowels accounted for 
in our Language by the Words tall, tale, teal, 
tme, tool. The foreign Words, as it would be nice 
and endleis to diQ)ute about, fo it comes not withirr 
theCompagof my prefent Defignj which is to give 
a Lift of Vow^s, whereby to diferiminate, as con- 
veniently as may be, all the Inftances of Vocality 
that occur, diftindly, in the Englijb Language ; for 
which I apprehend that half the Number in his Ca- 
talogue, of 7 Charafters, vs^ould be, to all attainable 
Purpofes, fufiicieftt. 

As we commonly reckon but f Vowels in our 
Alphabet, a, e, i, o,u-, two of which, wz. i and «, 
really Diphthongs, I nauft denote the finglc 

Vowels 


i. a- 
s. a- 

3- 

4. e- 
^.ea- 

0, i- 

7. «- 


-tall 8. m 

- tallow 9 - y 

-tale 10. 0 • 

- tell II. u- 

- teal 12. ti • 

-till 13- 00- 

French 14. {?«- 
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Vowels by 2 apiece, as Cufiom fometiines does, 
to fliew which I meanj and, beginning from the 
fmalleft Aperture of the Organs to the moft dilated, 
they arc thefe. 


I. 

€0 

o&ze 

Jiool 

too 

2 . 

oa 

oat 

fiole 

io 

3- 

ee 

eel 

fieel 

fie 

4 . 

ea 

eat 

jieal 

fea 

5- 

at 

aid 

Jlale 

fij 

6 . 

aa 

aarm 

ftamen 

(roi)/2t 

7- 

au 

1 

i 

Mi 

faw 


Though vocal Sounds, like inftrumental, may, in 
Speculation, admit of numberlefs Diftinftions, y>t, 
as Experience fhews that 7 Notes, flatten'd or fharp- 
ened, upon Occafion, fuffice for a practical Gamut, 
or Scale of Alufic, Co 1 incline to think, that 7 vo- 
cal Notes or Vowels, varied in fome correfpondent 
manner, or ftruck, as one may fay, in diphthongal 
or triphthongal Chords with each other, may well 
enough account for the Sounds of our Language ; 
or poffibly of any other, if it be conlider'd, that dif- 
ferent Voices, as well as Inftruments, have fome- 
what fo peculiar in them, that nothing but the Ear 
itfelf is able to diftinguilh. 

However, as far as thefe 7 Vowels extend, if they 
were denoted by any common Cfaaraders, as, fup- 
poft at prefent, by the 7 firiJ numeral Figures, the 
abfurd Variety which Cuftom has introduc’d of ex- 
prelEng the fame vocal Sounds, amongft different 
Nations, even uGng the feme alphabetical Charac- 
ters, 



tffs, woiild, in a great meafure, be immediately 
corre^cd. 

One Inftance may ferve for many ,* the V^ord we 
in Englijb, and the Word oui in French, however 
differently written, have the fame Sound, or Com- 
pofition of Sound, from our Vowels oo, and ee, or 
their ou and i ; if then the Figure i was always to 
denote the Sound that we ejcprefs by no, the Fremh 
by ou, the Jtalians by n, &c. and the Figure 3 was 
to denote our ee, and their /, in like manner, the 
combin’d Charadter, or Diphthong 13, would be 
founded alike by all Readers of any Nation, who 
fhould previoufly be agreed upon fuch a common 
Charader, 

And allowing Mr. LedwicFs Notion, that there 
are 3 Vowels in other Languages, which ours has 
not, there will remain the Figures g, 9, o, to cx- 

prefe them by or any other Charaders may be 

pitch’d upon. What I aim at is to fbew, that, 
through an over Purfuk of Accuracy, he has mul- 
tiplied his Vowels, without any apparent Neceffity. 

And the Cafe is the fame with refped to his Con- 
fona&ts^ which he thus ranges into ii Files, and <s 
Rani^. 

I. 2. gr 

I B bend D dark J jeft 
*2 P $end X tart Ch chefi K came = 

3 M mnd N name ^n fiign Fr. ng fong — 

4 = dh j jean Fr. g gaen\ 'Lovr V Vattg 

5= ‘Qi thing fkfltaU ch DutchF Felh 

6 n danfeWr^kiit 
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Sf 7» 8« 9* lo. fi. 

: L Imt H band Y jan* R rani W wcmi 


Z :stal a Weia 

S feel 

By this Diftribution one is led to think, at firft, 
that he would hint that there "were in Language 1 1 
times 6, or <56 Confonants 5 though Experience had 
taught him to complete the <S of his fccond 

File only. 

But, as the Mark (==') by which he fignifies that 
there are indeed analogous Confonants that might be 
expreis’d in thofe Places, but with a ’Tiifference that 
woiUd be toe "nice for common ^ifeernment i emd 
fitch as he had never heard expreffed in any Lan- 
guage} as this Mark, 1 fay, occars but 8 times, I 
will fuppofe him to take the real Number of Con- 
fonants in Nature to be 37, whereof xg may an* 
fwer the Purpofes of an univerfal Alphabet. 

To reduce both Files and Ranks into lefi Corn- 
pals, and plainer Order, I would take the real Con- 
fonants of his firfl: and fifth Files into one File or 
Rank j and place them in this manner 
P. B. M. F. V. 

dymii&ng the y unexprefs’d (and, for any rfiing 
afipeaes, inexpreCfible onm) as imapnazy. 

And to this Order hi Confonants ail fuch as arc 
tifcd la our Language may be adjufted ; for, begin- 
ning thm with the labial and labio dental Coaib- 
nants, and ib proceeding to the Guttural^ they wiU 
Band, in Rank and FUe, after this manner. 

4 K 
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" : P. B. M. F. V. 

■ ■ S. Z. R. Sh. Zh. 

T. D. L. Th. Dh. 

K. G. N. Ch. J. 

■wherein their mutual Analogy and Correfpondencc 
fccms to appear in the plaineft Light that one can 
pojflibly put them in ^ as a little Attention ■will bet- 
ter difeover, than a Prolixity of Particulars explain. 

If not, I lhall be glad to be fet right, if I am 
miftaken in fuppofing, i. That here is no Confonant 
omitted, which is really ufed in our common Pro- 
nunciation s or, 2. That here are none fuperfluous, 
or compounded j or, 3. That, in this View of them, 
their Relation to each other is the moft difcernible. 

I except the Letter which may have its Place 
amongft the guttural confonantal Alpirates, which 
feme foreign Nations arc accuftomed to, but ours, 
in general, is not: And thefe, as 1 conceive, will 
not be found to be diftinflly more than what the 
Addition of a fifth Rank to the foregoing may cx- 
hauft. 

The Power or Force ofthis peculiar Letter is fo ca- 
pable of Intermixture with that of others in this Table, 
and that of the Nafb-gutttiral AT, of Aiding, without its 
full Expreffion, into a following Confonant (as it does 
particularly in French Pronunciation),’ rhat they have 
led the Writers on this Subjedl to imagine Confo- 
nants in Nature, which they endeavour fo exprels 
by M French, gn, ng, and by divers Changes of 
the Letters h, n, g, that give an attentive Examiner 
no clear Idea of any diftinft Confonant,- but rather 

perplex 
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perplex the Matter by unintelligible X;ect;es a-J 
hinder the ProfpccT: of an univerfal Alphabet by 
feeming impoffibilities of arriving at it. ’ 

T and which conftitote Mr. Lod-^ick^% g h and 
Fik of Confonants, are equal to the Vowels 
ee and eo : His tw’o ‘Dutch Confonants may have 
their Place in the 5«i> Rank above -mention'd. 

So that omitting fuch of his 29 as ought, if thefe 
Obfervations are juft, to be omitted, there will re- 
main the 20 that are here digefted into 5 Files and 
4 Ranks, for the real Alph^abet of Confonants in 
the English Language; together with the which 
whether it may be reckon'd one or not, I fhall leave 
to the Grammarians. 

The y Files, for an AiEftance to the Memory, 
may by the Help of intermediate Vow'els, be com- 
pris'd in y technical Words of an hexameter Verfe 
fuch as, * 

PaSTiKa, BoZDaGo, MeRLiX, FiShThoChc, VeZbaDhJo. 

And the 4 Ranks, as they begin with the Letters 
■* » A, Ti Ki may, for the fAtac Reafon, be called 
‘Prirm, Secmida,Tertia^^arta, {—Ktiarta) Claflis. 

Thcfc 20 Confonants may appear to be too few 5 
but I much queftion whether the real Alphabet of 
any Language has cither more in Number, or- better 
fitted for the Purpofes of Speech than this of Ours : 
Tfac Difference lic^ chiefly in the "Gutturals^ which 
the Ortentalc, Welfi, Germans^ dec. pronounce dif- 
ferently fiom us. 

Our Neighbours the French (which is very re- 
markable) few as thefe 20 arc, have lait Jd of 

H fa fa them 5 
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them ; and yet they are able to exprefs themfelves 
with greater Fluency and Precifion than we can well 
be Matters of, till we lhall imitate their Care to 
poUfti and to propagate their Language, by- fome 
Attention to the Improvement of our own. 

They have . none of our thy dhy ch, or j, and if 
a Man’s Name, fuppofe, were Thatch th’ edgCy they 
would not be able, without previous Practice, to 
pronounce any one of thefe 4, Confonants, which 
help to compofe it, and which Cuftom obliges us 
to denote, fo abfurdly, by 9 Letters that have nc>t 
the alphabetical Force of any one of thefe 4 amongft 
them. 

The moft important Refledlion upon the Subject 
is this, that whereas we have in our Language but 
7 diftinft Sounds or Vowels, and thrice the Num- 
ber of Stops or Modifications of them j- if we had 
accordingly ' 28 Letters or Types appropriated to 
them, and always wrote or printed what we fpoke, 
the Theory of Reading might be acquired in as few 
Hours, as it cotts at prefent Months or Years to ac- 
quire, it in. 

But I forbear the Putfuie of this Topic any far- 
ther; underftanding, from Gentlemen who werede- 
fircius that I fhould examine Mr. L.odwick’& Scheme 
immediately, that the Society would break up for 
the Summer, at the next Meeting : Attendance up- 
on my Short-hand Scholars has obliged me to urge 
what occurr’d upon the Perulal of it as briefly as I 
. could, au 4 lb . X fubmit it to Confideration, and 
am, ^Cm 

-j; r VL 
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Vl. Roman Infcriptlon found at Bath, com- 
municated to the Royal Society by the Rev. 
William Stukely M. D. Fellow of the Coll, 
(f ^hyf F. R. S. and Re^lor of St. George 
the Martyr^ London. 

K^WJuae 30. 

L V VITELLIVS ▼ UKFJMl 
mm T F V T ▼ ANCINYS V 
CiVES r HISP T CAVRIESIS 

e<^t alae vetTonvm ▼ cr. 

ANN TXXXXVl r STiP TXXVI v’ 

Hr ST ET 

Thus to he read. Lucius Fitellius Maxmmiunl 
filius Titus Ancirnsj * civis Hifpanus Caurienfis § 
equitum ala Vettomm curator, annos’Si.vi-Jlipendii 
XXVI. hie fepultus eji. 


VII. ExtraSi of a Letter from the Rev. Dr. 
Stephen Hales F. R. S. to the Rev. Mr. 
Weftly Hall, concerning fome Ele6lrical 
Experiments.. 


T^ear Sir, TeMngto»,Feh.<i,%,ijj^6~-j, 

^a/jane 30.' | “'HE Pavour of yours of '^an. 27. I 
' J, fliould have anfwer’d fooner, but 

have been prevented by Variety of Buflnefs, efpe- 

H hh 2' - ciaily 


^ Like nubes^ lahiSy fefes. 


§ Of the City oi Cotta in Spain* 
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dally the being much in London j where I faw laft 
Week /bme eleftrical Experiments; in which new 
Field of Refcarches there are daily new Difcoveries 
made : The adtive eledlric Fluid feems to be a great 
Agent, in Conjunction with the Air, in the Pro- 
duction of Fire. 

A warm thick Piece of Iron being fufpendcd by- 
two filk Lines, had a warm very thick Piece of Brafs 
laid on it, on which was placed a common Hen’s Egg 
When electrified, the Flalhes from the Iron were of 
a bright Itlyer light Colour ; from the Brafs (efpe- 
dally near it) the Flalhes were green ; and from the 
Egg of a ycllowifti Flame Colour ; which feems to 
argue, that fome Particles of thofe different Bodies 
were carried off in the Flalhes, whence thefe dif- 
ferent Colours were exhibited. 

It is fufpeded that great Degrees ’ of electrifying . 
have occafion’d fome Women to mifearry ; and no 
Wonder that fuch fudden Shocks fhould do it. I 
wrote to Mr. King the Experimenter to eleCtrify a 
Frog, while the Circulation of its Blood was viewed 
with a Microfeope, to fee if it accelerated its Mo- 
tion, which he has not yet done. 

He bbf^es, that a Piece of Linen that has never 
been waftied, will foon give a good Degree of Elec- 
tricity to a large warm glafsTubej viz. on account 
of the mealy Pafte, which Weavers drefs the Linen 
with ; and therefore any Piece of Linen thus dreffed 
will do. 

I gave an Account in the General Evening ‘Peji of 
Septendier laft of the great Benefit of Ventilators ia 
iV<p‘t2jg‘<2/^,an3inthe Frigate for GeorgiaiojKxoh 

Jay five Months wind-bound in our Chanel with the 
Ttanfports for Cape^retonj the reft of which were 

all 
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all very fickly j but in the Georgia Frigate, in which 
were about 300 Men, all were in good Health; and 
laft Week I was informed that they got all in Health 
to Georgia, 

:!fc jjc 5^ 

Tour obliged and 

affeSlionate humble Servant, 

Stephen Hales. 


VIII. ExtraB of a Letter from Tho. Aerjr 
M. D. to Cromwell Mortimer M, i>. 
Secret. R. S. containing the ^Particulars of 
the Cure of a Wound in the Cornea, and a 
Laceration of the Uvea in the Eye of a 
Woman. 


Whitehaven.^ yune ra. 1748I 

SIR, 

Read Jane 30. OUR laudable Endeavours to pro- 
1748. mote the Art of Medicine, make 

me willing to hope you will pardon the Freedom X 
take of acquainting you with the following Cafe, 
tho’ I have not the Happinels of your Acquaintance j 
an<f I beg the Favour of you to lay it before the 
Royal Society, to publift, if you approve of it j which 
■wiilob%e. Sir, 

Tour humble Servant, 


Thomas Aery. 

A 
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A BOOR. Widow, aged 26 Years, of a pale 
"Complexionj was for feveral Years now-and- 
then fubjeft to the Colic. T^ec.zS. 1744. fhe re- 
ceived a Wound in the Cornea of her right Eye, by 
the Spear of a common Fork, which alfo divided 
the Uvea. Papt of, the aqueous Humour was dif- 
charg’d, the Eye loft its Traniparency, had a violent 
Pain ill- it, and fhe could only diftinguifh Objedts 
wlien ffie I6dk-d down. I order’d her a Colly r turn 
prepared ^ rhe Malf.- T^du^-Cans^ko^r.-JMut. in Sp, 
V~tn. Aq. ‘plantag. cmn paitxillo Tzn6i, Mart. 
Mynfieht. A few Drops of this blood -warm was 
to be .ufed -ftequently 3 to bleed her largely in the 
Arm, and her Diet was to confift of Water-Gruel, 
A^ 'Hhrd[ and ffelh Broth. 

ijfext Day Ihc had no Pain in’ the Eye, but com- 
plain'd file -fa w- Motes floating -before it: I order’d 
her a Purge of Infuf. Sennit and an aftringent Fo- 
mentation to her Temples and Eyelids. The Day 
following the Eye was inflamed, and the Lids tu- 
mefied, and fhe had a Pain in her Head. -The Col- 
lyy'ttm was changed to Rofe-water and Vhjegat , ' ad - 
5 fe. 'Roche- Alum;^. v, 5 Drops twice a Day. The’ 
39* the Inflammation increafing, the Infuf. Senn^e 
and Bleeding were repeated,; and the Parts were fo- 
mented only with Spirit of Wine. The 3 the 
Inflammation continued to decreafe, till after a 
Fright, Jan. f. the Inflammation increafing, the 
Sides of the Wound became a little protuberant. 
The Serna was repeated, and a Blifter laid behind 
the right Ear, and an emollient Colly rium was ufed : 

Next 


4 
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Next Day the Swelling of the Eyelids was oonc: 
The I fhe had a Shew of the Menfes, and the 
Wound appeared healed : From the 15 th to the axtfi 
the Inflammation continued to abate 5 only ohe I^y 
it increafed by fretting and weeping much 5 but by 
bleeding fhe grew better, and fo-flie continued to 
the 5 unlefs one Day, upon catching Cold, her 
Eye became exceedingly inflamed, which was re- 
lieved by bleeding. Feb. 4. ftie had a little Pain in 
her Eye, and the Fimicei adnata looked a little reck 
Soon after dropping in of z Drops of cold Water* 
the Eyelids fwelied, and a violent Inflantoaticin of 
the Eye enfued,* with a Speck appearings but thefc 
Symptoms w^cnt off by repeated Appikatiotfs of 
Leeches and a mercurial Purge. The ipth a Ster- 
nutatory of Hellebore and Eupkorbium was order’d. 

M a few Days after the Inflammation left her Eye 5 
when ihe complained fhe law double j which Com- 
plaints alfb fbon left her.- . ; 

The Eye is myopical, and fhe fees the right Side 
of Obje& a littic- darkened' 5 yet fhe can read pretty 
fraali Characters. The Uvea is not Unked' where 
it was divided, but ftill retains -its natural Power- of 
Contraction; the Tranfparency of the Humours and 
Convexity of the are theTanie as before; 

upon the Cornea ; the Shape of 
tip TKpH is much alter’d, as may be feea by the 
Figure of the Eye, which L-feod hctjSwitii, See Ei^. 

Upon catchingCoid fhe'is fhhjed: to a flierht Pain 
in her Eye. At prefeat there remains no other AI- 
tcraiicaathan what 1 have ;afl fficntiofl’d,- and what 
neceflaniy. foKows from the Contfaak>n-ofthe^«- 
pUj the not admitting a fuflicient Quantity of Rays 

to 
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to pa(s to the Retina, upon which Account fhe is fhort- 
fighted. Her feeing Objedls darkened on one Side, 
may proceed from the artificial Part of the ‘Pupil 
being fituate nigher to the great Cantbus of the Eye 
than, uiual in Nature 5 by which the Rays which 
fall on the Side of the Cornea next to the little Can- 
thus oi the Eye, being partly intercepted, muftoc- 
cafion a DefeA in the Pidtu c j from which Defedt 
a Darknefi will be feen on one Side of the Objed:- 
To the Weaknefs of the VelTels of the Eye we may 
attribute the Pain of the Eye upon catching Cold : It 
oft-times happens to thofe who have had a fevere 
Ophthalmia, xhzt, during Life, the fmall VclTcls are 
too weak ; and hence, from flight Caufes being dif- 
tended, they will be painful, and frequently red. 

This Cafe is known to feveral in this Place, par- 
ticularly to Mr. Blencowe, an ingenious Surgeon 
and Apothecary. 

Some Remarks occur from this Cafe 5 viz. 

I. Her Cure would have been performed fboner, if 
her Circumftances had allowed of her obferving 
an exaft Regimen. 

a. When her Eye had little or no Appearance of 
luflammation, I tried cold Water, but with rather 
bad Succefs. All' cold Applications to inflamed 
Eyes, Aftringents or Rcpellenrs, require the utmoft 
Caution in applying them? for if they produce 
not a good, they will produce a bad Effed. In 
flight Cafes they oft have very happy Eflfeds, but 
■where the obflruent Matter is fo fixt that it will 
not fuffer itfclf to be cafily repeU’d back, the, 
Veflels being ftraitened, the Fluids coagulated 

the 



the Difeafe xyill be Jncreafed *_ which happea'd ia 
this Cafe from the^ Applicaticih of cqld ^ 

3 . The good Effects of Evaci^ation's- are, v.ery -evt- 
deat in abating the Infiamhiation. ^i^dunds in 
the Cornea, attended with a Wouni of the Uvea, 
and a troublefome Ophtfaalnayi heal withtwt any 
Scar. . 

y. An artificial ^upil, made by flitting ^eTXfvea 
in a different Method from that invented by the 
ingenious Mr. Chefelden- 

6. The Neceflity of changing the Topics, according 
to flic State of the Diftemper } wlu^~fa^ been 
remarked before by feverai ede^ated Antliors.. 



jf. This figure reprints theEyc as it appears at 
preient. 


‘d'he Societ y adjourned. to OexeSxt. uy. 374,8. 
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m tS^ 4 iptc^c Gravities, mtr&^ed 
' Author Sy mith fime obferva- 

conmunkated tn a 

the R-oyal Society, by Kich^vd Davies M,D. 
>«/««<# Ffei>.-ts.*’*T^«E tnattlfold applications which 

I 1.^ frt« the tsuriM^s of 

» 747 * 



«kWr. 5 Mto^t> » — ^ -sy,dfu: < 3 «- 

vftte “ ““f ““ 't 

Vities, encka©'^ . j in the 

srof »y aadte. kpd dfo to m^e fevml new 
S>S of my OTB yrt 1te^5«B4efign. 

WhL “y«P“'«?^^SiwifS'Tabk“ cl 

'^re.^icl>y tbM«oa 

Inked and well difpofed for &e form^of MWtne* 
“fc^iSns iStwccu the fcveral bodies o£ the 

*Suf^h^ A5w ;ho fiihei opETominitles of en- 
tail my JSaeffion. I hereby beg 

mfttd the profecufion of toy defign to ® 

fobjea wdl dcfecvii^ the attention ^ 

members of the Royal Soctety, to whom I therefote 
prefent thefe toy table* i piOsm^ they may 
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fomc ufe and fervice to the inquifitivc and philofo- 
phical part of the world. As I perfuade myfelf they 
really will, when they fliail be further re<^ifie.d, by the 
omiffion of the eftoneous or uncertain experiments i 
when they flail be etilarged by the: addition of fuch 
others, as may ftiil be found aa-.good aiuihoji^ or 
which yet remain unpubBflied in the cJofeft^Of the 
curious: and efpecially if fome fuch gentlemen as 
have skill, leifure, and opportunities, fhall pl^fo 
to fupply their remaining defeats, by the com- 
munication of their pwn^ obfery^ioos,^ upon 
thofe bod^s, whofe %eciiic Jiavo jfot Ja$ yet 

■been care&ily record^ . . , - ^ ‘ ' * - 


fue <r«r alias oMis pra flare videmus 
ere res rebttSy mhilo majore jigura .? 


^mere,' quantum 


Nam^JitantundemeJim. ^ 

Corporis inTlumko'ifl, tanimdum p^ere par efl. 

Laqref. 





Ji itee&mt of the Authors, from soh&Jb 

and experiments, the following Tables 
hofUe been colle£ted, with feme remarks upm 
- ' tise experiments themfekves, and the manner in 
' which they appear to have been nmde. 

T he antients have left but few particulafs con- 
cerning^ the different fpcdfic gravities of bodies, 
tho’ it K-plain they wdre 'in'the general fufficiently 
acquainted with them. It Was by the knowledge 
of the various weights of gold and filvcr, that Ar- 
chimedes is recorded to have detected the famous 
fraud comuiitted in crown> ^Vitruvius has 

at largfe. relied in ArcBiteBure, 1 . ix. c. 13. 
andlc Isirom thei^egkat pMofbpha; that we have 
derived the demonftration ,of thofc , hydroftatical 
vulw, by which the ptoportions are beft to be 
known, of the fbveral weights or denfities of dif- 
ferent bodies, having the feme bulk or magnitude: 
as may be £cen in his tract Tie infidentibus humido^ 
loff in the Greek original, but retrieved in great mea- 
gre, as it isfeid, from an Arabk tranilatlon. It 
was publifhed in Latin^ with a commentary by 
Federkus ComrnanMmts zx. Bonoma and 

the fubflance of it by Dr. Barrow in his Archimedes, 
printed like wife in 4® at London 1675. 

^bny, in the xviii. book of his Natural Hifiory, 
has fet down the |jr<^rtional weights of fome forts 
of grain, among which he, fays that barley is the 
lightdi. Levi^nmm ex his hordeum, taro excedit, 
Im flunks nmirum mojml xv libras, et faha xxil. 

IBmkrpfus 
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^onderefius far, magifque etiamnum tritkum. And 
a little further on, ex his generibus Zfrumenti fci. 
licetl qu£ Komam iwvehuntur, levijftnum eft GalU- 
cum, atque e Cherjbnefo adveSium : quippe non ex- 
cedmt in modtum mcenas libras, ft quis granum 
tpfum ponderet. ^djicit Sardtttn fiUbras, jdlexan- 
drinum tt trientes: ooc et Siculi pondus.^ Roeoticum 
tot am libram addit : Africum et dbdrantes. In 
Tran/padand Italia fcio vicenas quinas libras f arris 
madiospendere : circa Clufium et fenas. And the lame 
author in his xxxiii. book, fpeaking of quickfilver, 
obferves that it is. the heavieft of all fubftances, gold 
only excepted. Omnia ei innatant, prater aurums 
id unum ad Je trahit. Which Vitruvius had allb 
taken notice of, and had mentioned befides the weight 
of a known meafurc of it, that of four Roman Sex- 
tarii. Ed autem igutta nempe argent i vivi qua- inter 
fe cengruunt et ana eonfunduntar'] cum Jmt qmdttor 
Jextariorum menfura, cum exp^iduwtur, inveniuntur 
ejfe pondo cejttum. Cum in aliquo vafe eft confu- 
fitm, ft fitpi'a id lapidts centenarii pandas imponitur, 
natat m fttmma: neque earn hquorem pateji onere 
Juo pr enter e, nec elidere, nec dijftpare : centenario 
Juhlato, fi ibi auri fcrupulum imponatar, non natabit, 
fed ad tmum per fe deprimetur. It a non amplitu- 
dine pmderis, fed genere ftngitlarum rerum gravita- 
tem efte, non eft negandstm. Archit. 1 . vii. c. 8. 

Again, ^ Rhemnms Easmim Walamm, in his 
fragment T>e pkmderibus et menfttris, has given us 
an cdjft^vation, of the proportional gravities of 
Wavsx, Oil, and Honey. 


■Libra- 
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“ ' ■ "Libra, lit menioranij bejfem fextarius addety 
Sen puros pendas latices, feu dona Lyaiy 
Addunt femijfem Libra labentis Olivi, 
Selibramque ferunt mellis JupereJfe biltbri. 

That is'to fay, that the Sextarius of either water or 
wine weighed 20 ounces, the fame meafure of oil 1 8, 
and of honey 30. Their fpecific weights were there- 
fore in proportion as i.o, 0.9, and i.y, exactly 
agreeable to what Villalpandas determined about 
the beginning of the laft century : Yet was this au- 
thor himfelf fenfible thatthefe were not to be look’d 
upon as very nice experiments; 

Hac tamen dffe^ufacUi fUnt credit a nobis. 

nec etr antes imais ladrentibus amneSy 
J^ec merji puteis latices, aut fonSe ferenni 
Manantes, par pmdus habent : mn denique vina, 
campi aut colies nuperve aut mte tulere, 
^md twi mechanica pronptum ejl depromere . 

Muja. 

After which he proceeds to deferibe a good pretty 
iafirament for the ready finding of the different 
Ipedfic gravities of fluids, and {hews how thofe of 
folids alfo may be hydroftatically difeovered. And fb 
'much fliall fuffice for what I had to mention from the 
antients relating to this fubject: I how come to 
thofe who have written withto.thefe hundred 
and fifty years. , 

Francis 
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frmcis Bacon^Lerd Verulam See. in his Hijionar 
denfi et rati^ printed in the fecond volume of his 
works va. foUe^ Londm 1741* P- ^ 9 * given a 
table, which he calls. Tabula coittonis et expan- 
fimis materi£. per fpatia in tangibiUbus iquffci- 
licet dotantur pondere) cum fiipputatime rationtim 
in cetpOTtbus diveejis.- This tract does not appear 
to have been publiihed till after his death, which 
happened in the year i 6 z 6 , but was probably written 
feveral years before 3 and the experiments were even 
as he tells us made long before that. Hmc Tabu- 
ktm.muMis akbrnp^mms confect^ atque ut meminiy 
%ma t 0 s dfligentia. I therefore apprehend it to- 
te the oldcft t^le of Specific Gravities, now extant.. 
The experiments therein mentioned were not made 
hydroftatically, but with a cube of an ounce weight 
of pore Gold, as he fays, to which he caufed cubes 
oS, other materials to be made equal in fize : as he 
did alfo two hollow ones of filver, and of equal 
weights, the one to be weighed empty, and the 
other filled with fuch liquid as he wanted to exa- 
mine. He was himfelf fenfible that his experiments 
of this fort were, notwithftanding his care, very 
defective, poffit proculduhio tabula multo exaSlior 
comp&nif 'videlicet turn ex pltiribus, turn ex ampliore 
ntenjura: id quod ad escadlas rat tones plurinmm 
facit, et ommno paranda eji^ ctm res fit ex funda- 
mtfttdibus. :Fr«pm among, thefe^^. nqtwithftatiding 
ttek impetfectLoni as appear to have tech fome 
of the iirii experiments of .the fort regularly digefted,. 
and as ttey were befides made by fo great a man, t 
have cxt^icledf he.i^eific gravities of the fixed met^S;, 
which I have mferted as examples in ' the fcfilow- 
mg tables: after reducing them to the com'rnoa 
4k form,. 
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form, upon the foppofition that pure gold was, ac- 
cording to Ghet Aldus, juft 19 times as heavy as 
water. And this I have rather chofen to do, than 
to make ufe of his Lordfhip’s own weight of water 
given in the table, which in the manner he took 
it could not be very exaifl, and which befides would 
not have brought out the ipecific gravity of pure 
gold more than 18 times as much ; and that of the 
other metals in proportion. This table contains in 
all 78 articles. 

There are allb in the third volume of the fame 
edition of his works, p. 223, Certain experiments 
made by the Lord Bacon about weight in air and 
water. Thefe are truly hydrofiatical, but very im- 
perfeft, I have not therefiwre inidrted any of them 
in the fbllowmg colkdion. 

Marinus Ghetaldus, a nobleman of Begufa, pub- 
liflicd in quarto at Rome, in i6og, his treatife en- 
titled, ^rmmtus Archimeihs, feu de variis corpo- 
tum generibus gravitate et magnitudtne comparatis, 
wherein he has givoa a comparifon between the ipe- 
cific gravities of water and eleven other different 
fubfianc^ from his own hydroftatical experiments 
made with care and exa 3 neis. Thefe 1 have in- 
lerted : expreffingthe numbers as they fiand in his 
own book, but I have afterwards alfo for uniformity 
reduced them to the decimal form. I have beiides 
at the end tranferibed at large the two tables of 
fills mithor, in which every one of the twelve forts 
of bodies be treate about is fuccclBvcly compared 
with ^1 the othfi:;^ both In weight and magni- 
tude. 
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Father Johannes Bapttfta Villalpandus, a Jefuit 
of Cordoua in Spain, in his App&rams Urbis'^et 
Templi HieroJhljmttani, printed in foho at Romo 
in 1604, exhibited a table of the proportional weights 
of the feven metals and fome other fubftances, from 
his own experiments, made, with great care as he 
tells us, by the means of fix equal Iblid cubes of the 
fixed metals, and a hollow cubical veflel 8 times as 
large, for the comparing Mercury, Honey, Water, 
and Oil with the lame. His numbers, which are 
inferred under his name in the following tables, 
were alfo again publifhed afterwards by Jeh. Umr, 
Alfiedius in his Bdcyclepadia tmiverfa, printed in 
2 vols. in folio at Herborn 1^30, and by Henry 
V'an Etten, in his Mathematical recreations, from 
whence they have been often tranferibed into other 
books. Villalpandus’ % book, which is only the third 
volume of a work begun to be publiihcd fevcral 
years before, was itfelf printed lb loon after Ghetdl- 
dtts’s, that it is probable he either never- iaw that 
author, br not at leaft till after his own experiments 
were made. 

Mr. Edmund Gunter, in his ^efeription and 
Ufe of the Senior, printed after his death by Mr. 
Samuel Fofler in 1626, having occafion to make 
mention of the fpecific weights of the fcyeral fixed 
metals, quoted Gbetaldus, and made ufe of his pro- 
portions, and fo did allb Mr. William Oughtredi 
in his Circles offProportion, firft publifhed in quarto 
only difference, as to the form, 
that he chzn^& Ghetaldm’3 unit into 210, whereby 
he expreffed all his relations in whole numbers. It 
is likewife probable that P). Henrim took from the 

K k k , fame 
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fame place the numbers he applied in his Ufage du 
Comp as de TropoTtim, printed ztTaris in 1631, 
8°. although he has not given them all with exaS:- . 
nefs, for the fake as it feems of ufmg Ampler vulgar 
fr^aibns. 

Father Marinus MerfenmSy a French Minim» in his 
Cogitata Fhyjico Mathematical printed at ^aris in 
1 644. 4°, has given from the obferyations of his ac- 
curate friend ’Fetrus Fetitnsi a table of the fpecific 
gravities of the metals and fome other bodies, making 
Gold 100, Water 5 -|, and the reft in proportion. 
Thcfe I have reduced to the common form, and 
inferred under his name in the following tables. The 
fame were afterwards made ufe of by Father Francis 
Milliet de Chales, jefuit, in his Curfus Mathema- 
ticuSf Mon.fi cur Profcflfor and £c* 

verai others. 1 have not feen Tetttus's own book, 
but it was entitled U Ufage ou li moyen de pratiqner 
par line Regie toutes les Operations du Compas de 
Froportien — augtnentees desFables de la P-esanteur 
et Grandeur des Metause &c. had a privilege dated 
in liSac. tho’ it is faid not to have been printed till 
fome years after. The fame Father Merfenms has 
alfo taken notice, in his general preface, of a ^le 
of 20 fpecific gravities, fome time before publiftied 
by Monf. which he there fets down, but 

which he alfo obferves to be very incorrea. I have 
not therefore inferred any of them in this coiledion. 

Mr. Smetbwich one of the earlieft members of 
xhzRoydSdeiety^ communicated to the fame mjuly 
1670, the weights of a cubic inch of feveral different 

fubftaheesi 
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fubftaiices s faid to have been formerly taken by Mr. 
Reynolds in the To'wer of London. This gentle- 
man was the fame who compofed feveral tables re- 
lating to the price of Gold and Silver, which were 
publifticd in a book entitled The Secrets of the 
Goldfmith’s Art^ at London in oBavo. Thefe 

weights -are exprefled in decimals of an Aver^ 
dupois Pound, are carried to 8 places of figures, 
and feem to have been carefully and accurately col- 
ie^fed. I have therefore in the following tables re- 
duced them to the common form, in order to give 
them their proper authority with the reft. I am 
ignorant whether thefe weights were ever before 
printed or not, neither can I give any account, after 
what particular manner the experiments were made, 
from, which they were taken. They were commu- 
nicated to me from the regifter -books of the Rpyal 
Society j and I ftiall only obftrt'e, that the abfolute 
weight here affigned of a cubic inch of common 
water does not differ more than a fmall fraflion of 
a grain, from the weight of- the fame afterwards 
determined by Mr. Ward of Chefer. 

The Thilofifihical Society , meeting at Oxford^ 
diredted feveral experiments to be made hydrofta- 
tically by their members, concerning the fpecific 
gravities of various bodiesj which being, digefted 
into a table, were by Dr. communicated 

to the Royal Society the day of I^rch 1684. 
foon after which they were printed in the 169* num- 
ber of the Thilofpphical TranfaSfions. Thefe experi- 
ments were, according to Dr. Mufgrave^ made by 
Mr. Cafjoell and Mr* Wdlker: xht'y arc all originals, 

Kkk and 
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and efteemed forae .of the in oft accurate that are 
extant. 

The honourable Robert Boyle, at the end of his 
Medicina hydrojiatica, firft pubiifhed at London in 
idpo, 8°. fubjoined a table of the fpecific gravi- 
ties of feveral bodies, accurately taken from his 
own ■ hydroffatical experiments. Befides which, 
there are alfi> in the fame tradi, and in other 
parts of his works’, feveral experiments of this 
excellent author’s, which he has given occafionally, 
together with the ufes refiilting from them. To 
fuch of thefe in the following colledlion, as were 
taken from the table juft mentioned, I have, barely 
annexed his name, but to fucli of the others as oc- 
curred, I have allb added the volume, page, and co- 
lumn, of the late edition of his works in i744<, 
where the ^me are to be found. It may be noted, 
that in the firft edition of the Medicma hydrojia^ 
tica, there were feveral errors of the prefs. Such 
of them as I could difeover by calculation, I have 
correfted in the following pages. 

There is a table pubiifhed under the name of 
C, in the 199* number of the 'Bhilajophical 
jranfaBions, A", : and this is evidently a 

fupplemcnt to that above-mentioned of the ‘Phtlo- 
fophical Society meeting at Oxford. The experi- 
ments were, according to the initials f. C. made by 
the fame curious perfon Mr. John Cafmeil, and ate 
therefore of the fame eftimation as the' others. 

MlHomberg,oixht Royal Academy of Sciences at 
^aris, read a memoir in 16^% wherein he took no 

rice 
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tice of the expanfion of all fubftances by heat, and the 
contraciion of the fame by cold : from whence it 
muft follow, that the fpecific gravities of the fame 
bodies would conftantly be found lefs in the fummer 
and greater in the winter. And this he fliew’d from 
the experiments he had made upon feverai fluids, both 
in the fummer and the winter- feafbns, by means of 
an inftrument he had contrived and called an 
ometer^ being a large phial, to which he had ad- 
jufted a long and flender ftem, whereby he could 
to good exadnefs determine, when it was filled with 
equal bulks or quantities of the feverai fluids he pro- 
pofed to examioe> The refiilt his trials with 
this inftrument he . digefted info a ftiott taWe, 
which was printed in the memoirs of the Aca- 
demy for the fame year itJpp. This table 
Ca^ar Eijenfehmid afterwards republiffied with fe- 
verai additions, in his traft De Eonderibm et Men- 
furisj printed at Strasburg in 1708, 8“. changing it 
to a more convenient form for his purpofe, by re- 
ducing the different fluids therein named to the 
known bulk of a cubical Earis inch. So much of 
this table as I ,thought might be of fervice, I have 
here fubjoined to the others in the following col- 
ledion, but I have alfo made an alteration in the 
form, the better to fit it for general ufe, by omit- 
ting the abfolute weights of the feverai bodies in 
fummer and winter, and placing inftcad of them, ' 
^«tthe name of each body a decimal number, ex- 
prefling the proportion of its weight in winter to 
its weight in fummer, fuppofcd to be cvery-where 
reprefented by unity. 


Sir 
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Sir IJaac Nenston Kn^ in his Opticks printed 
in 4°. at London 1704, gave a table of the Ipecific 
gravities of fevcral diaphanous bodies. The experi- 
ments were made by him with a view chiedy to 
optical enquiries, and to enable him to compare 
their denfities with their fevcral rcfradive powers : 
we may therefore be well affuted that they were 
made by the great author with the moft fcrupulous 
care and exaftnefe. The table confifts of articles. 

- ^^ohn Harris D. D. in his Lexicon Technicumt 
firft printed at London in 1704., fol. republiflied at 
large the fevcral tables of Ipecihc gravities of the 
Oxford Society and L C. from the Thilojbp/hicai 
Trai/fa 0 ims^ and that of the honourable Robert 
Bojie froth fais Medicina hydrofiatica, to which 
laft ho allb added fome experiments of his own, 
made as it fccms with good accuracy. Thefe arc 
here extracted, and placed under his name in the 
following tables. 

l^r. yohn Ward of Ckejier^ in his Toung Mathe- 
matician's Guide, firft printed, as I take itin lyod, 
acquaints ns, that he had himfelf for his own iatif- 
faction, made fevcral experiments upon the different 
Ipecific gravities of various bodies ; and that he was 
of opinion, that he had obtained the proportion of the 
weight that one body bears to another of the fame 
bulk and magnitude, as nicely as the nature of fuch 
matter, as mi^t be contracted or brought into a 
leflcr body {ftiss. cither by drying, hammering, or 
otherwife) would admit of. - And he has accordingly 
2 given 





[ 429 ] 

given us in the faid book the weight of a cubic inch 
of 24. different fubftances, both in Troy and A'ver- 
dupois ounces and decimal parts of an ounce ; which 
he further aflures us requir'd more charge, care, and 
trouble, to find out nicely, than he was at firft aware 
of. This table appears to have.been weil-efteem'd, 
and to have had the fandion of lAx.Cotes't, appro- 
bation, by his taking it, when reduced to the com- 
mon form, into that colleftion which he drew up 
for his own hydrofiatical Icdures. - 

Roger Cotes M A- and ^lutman'RrofeJfor ofAJlro- 
nomy and tseperimental RhUofophy at CamBridget.^r^ 
giving about the year 1707.3 Courfi of Hydrofiatical 
and 'Tneumatical Experiments, in conjundion with 
Mr. Whifitm in that Univerfity, drew up, for the 
ufe of that courfc, a very, accurate Table of Specific 
Gravities, colleding from fcvefal places fuch ,expe- 
rimcnts as he took to be moft exadt, and the beli 
to be depended upon. And as the judgment of fo 
great a man cannot but give a general reputation to 
fuch experiments as . he had fo feleded, I have 
thought proper, in the following . tables, to diftin- 
gui'h ail Inch by the addition of the letter C, after 
the names of inch perfbns from whom they fitft 
appear to have been taken, adding alfo the name of 
Cotes at length, to fuch- others as I have not met 
with clfewhere, and which i therefore take to have 
been tranferibed from the me^rmda of his own 
experiments. This table of Mr. Cotes % ufed firft to 
be given in M,S, to thofe who attended his lec- 
tures,- but it was afterwards printed in a fingle fhce|:^ 
relating to a Courfe of Experiments at Cambridge 
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itt 1730, and Itaee in Mr. Cotes’ s Hydroftatkal and 
IPneumatical LeBures, when they were publifhecf 
at large in 8°. by his facceflbr Dr. Smith, now the 
'worthy Mafter of ‘Trinity College. In thefe printed 
Le^ures were inferted the gravities of Human Blood, 
its Serum, See. from Dr. “yurin, inftead of thofe 
“that had before been made ufc of from Mr. Boyle. 

Mr. Francis Hauksbee, ndw Clerk to the Royal 
Society, did, about the year 1710, begin, in con- 
junfbion with Mr. Whijion, who had then newly 
left the Univerfity, to give hydroftatical Icftures ^c. 
xa. London ', for the purpofe of which he reprinted in 
a thin volume in 4®, in which arc the fchemes of 
bis experiments, Mr. Cotes’s table of Specific Gra- 
vities above-mentioned. To which he added, 
ftom tryals of his own, the weights of Steel, loft, 
hard, and temper’d, which are printed with his name 
jn the following Tables, as are allb ibme other ex- 
periments, which he has lince occafionally made, 
and communicated to me. Mr. Cotes’s table, with 
the abovc-mention’d additions of Mr. Hauksbee, 
was afterwards ^ain publifiied by Dr. Shaw, in his 
Ahi^ment of Mr. Boyle’s ‘Fhilofophical Works, at 
London, 1735, 4“. voi. ii. p. 345. 

John Freind M. D. at the end of his TraleBiones 
Chymica, printed ztLondonia 1709, 8°. has pubhflied 
ibrac new tables of the Specific Gravities both of fo*" 
lid and fluid Imdies, entirely taken from his own ori- 
ginal experiments. And as thefe tables contain an 
account of averyufeful fet of bodies, upon which few 
- or no other experiments have been made : it is great 

pity 
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pity that this truly learned and elegant writer was 
not more accurate in his tryals than he appears to 
have been. Many of his experiments having indeed 
been made in fo lax and improper a manner, and 
fo many errors having been committed in them, 
that one can not with fecurity depend upon thefe 
tables, fho’ containing otherwife fails one would 
fo much defire to be truly informed about. I 
have however here inferred the feveral particulars 
of his two laft tables, which immediately concern 
Specific Gravities, after correcting fuch errors in 
calculation as I could certainly come at : And I 
hope that I fliall be excufed for this free cenfure' 
upon part of the works of a gentleman, who 
has fo well deferved of the learned world, and ac- 
quired fo juft a reputation in it. 

James Jarin, M. D. and Xeveral years Secretary 
of the Royal Society, gave, in N°. 361 of the Rhi- 
lofephical TranfaSfions, A°. 17 foxne orio^inal 
and very accurate experiments made by faimfelf, upon 
the Specific Gravity of Human Blood, at feveral 
limes during the fix preceding years. Thefe were 
accompanied with a very curious difeourfe, which 
has fince been tranflated by himfelf, into Latm, and 
reprinted in hisRizJfertationesRhyJico Mathematics, 
hond. 1732. S’. 

This gentleman has alfo, in N°. 365? of the fame 
RrmfitMions, obliged us with foine very judicious 
and afeful remarks, relating to the caution to be 
ufed m examining the fpecific gravity of foUds, by 
weighing^ them in ■water j for want of attending to 
which, i'evetil forts of bodies, fuch as huxoAci Cal- 

Lii culi. 
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the fabfiance of ail woods, ^c. have appeared, 
from their pores ^nd fmaU cavities filled up with 
air, to be confidcrably lighter than they really are. 

’^ohn lFood'‘Ji^ard M. D. and Profcllbr of Phyfic 
in Gr^pam College, had, as he acquaints us in 
leverai places of his works, made a great num- 
ber of experiments upon the fpecific weights, of 
mineral and other foffil bodies, but which being 
probably contained in thole of his papers which he 
ordered to be fupprelled at his death, are thereby 
loft to the world, to which they would without 
all doubt have been very acceptable. All I have 
been able to pick up are a very few mentioned in 
Catalogue of tke Englip Feffils in his CelleSlim, 
publilhed lince his deceale, in 8*. &t London 1729. 

Mr. Gabriel Fahrenheit F. R. S. cormnonicated, 
in N". 383. of the Philofephieal Tranfaciions, A 
‘Table oj tke Specif c Graovities of 1% feveral fyb- 
ftances, from hydroftatical experiments of his own, 
made with great care and exaSnelsi to which he 
fubjoined fome obfcrvations upon the manner in 
wliicdi his 4 iia|s were, performed, together -with a 
defeription of the inftruments in particular which 
he made ufe of to examine the gravities of Fluids. 
To fome of his experiments which he thought re- 
quired a greater nicety, he has affixed an afterisk in 
his table, fignifying fuch to have been adjufted to 
the temperature of the air, when his Thermome- 
ters flood ar the height of 48 degrees. This gen- 
tleman, who is well known by the reputation of 
his Mercurial Therm onatters, which he made with 

great 
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great curiofity, and which are now generally ufed, was 
in England in the year 1724. 

Profeflbr 'peUr van Mufschenbroek, of Utreckt^ 
publifhed in his Elementa Phyjica at hejden in 8®. 
1734. a large table of Specific Gravities, which he 
afterwards yet fomewhat further enlarged in his 
EJfai de Phyjiqne in French, at Leyden 1739. 4'’. 
This table contains almoft all the preceding ones, 
but without the names of the authors from whom 
they were collefted. I have among thole which 
follow inferted, under this author's name, fuch ex- 
periments as I had not before met with ellewhere: 
making ufe of the Latin edition as the more cor- 
reft, except in fuch articles which are only to be 
found in the French. 

Mr. John Ellicott F. R. S. hanng an opportunity 
in the year i74f. to examine the weight of fome 
large Diamonds, he accordingly, with the utmoft 
care, and with exquifite affay-fcales which very fen- 
fibly turned with the part of a grain, took 

the fpccific gravities of 14 of thoft Diamonds, 4 of 
which came from the Brafils, and the other 10 
from the Eafi Indies. Thcfe experiments he com- 
municated to the Prefident of the Royal Society, 
who caufed them to be read at one of their meet- 
ings, and afterwards publifhed them in N'*. 475. 
of the Phiiofophiced TranfaHions^ Amoi^ thefc 
Brajilian Diamonds, one was of the- abfolute weight 
of 92,437, another of 88,215 and among the 
Eafi-Indfim ones, one of 29,727 Tray grains. 
And as the fee of thcfe ftones made them much 

L 1 1 2 fitter 
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fitter for thefe enquiries, than any others which had 
probably ever before been ufed for the fame pur- 
pofe, fb the known accuracy of the author, the 
goodneft of his inftruments, and the confiftency of 
all his experiments, fiifficicntiy (hew the fpeciac gra- 
vities he has delivered in his paper, may entirely be 
depended upon. 

The fame curious perfon aljfb communicated the 
Specific Gravities of fine andflandard Gold, publifhed 
under his name in the following tables, and which 
were deduced from experiments he was fo kind as 
to make on purpofe at my requeft. 

As I have juft had occafion to mention Diamonds, 
it may pollibly not be foreign to the purpofe here 
to take fome notice of the Diamond Carat •weight, 
ufed among jewellers, which weight was originally 
the Carat or 144.^** part of the Venetian oxmzc, equal 
to .3,2 Troy Grains, but which is now, for want of 
an acknowledged ftandard, fomewhat degenerated 
from its firft weight. 1 have mylelf found st, upon 
a medium of-feveral experiments, equal to 3,17 Troy 
Grains } and 1 have the rather taken notice of this 
weight here, becaufe there happens to be a miftake 
about it, both in Dr. Arbuthnof% and Mr. Dodjbn’s 
tables, "Who have fet down as it ieems the number 
of Diamond Carats in a Troy Ounce, inftead of the 
wiight of the Diamond Carat itfelf. This Carat is 
again divided into four of its own Grains, and thofe 
into halves and quarter.^, commonly called the eighths 
and fixteenrhs of a Carat: and thus the largeft of the 
Diamonds juft above-mentioned, weighed, in the 
jewellers phrafe, better than 29 Carats and almoft 
half a Grain. 
z 


Mr, 
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Mr James ‘Dodfon, in his book called The 
Calculator, printed m 8°. at London in 174.7, has 
infcrted a ulcfu! table of Specific Gravities, m which 
he has by the fitft initial letter of their names dif- 
tinguifhed the Icveral authors he has quoted: and 
amongft thefe are feveral new experiments marked 
with an L, which I am told were communicated 
from his own trials, by Mr. Charles Labelye, en- 
oineer, and which concern particularly the wiights 
of feveral forts of done and other materials ufed in 
building. Thefe 1 have alfo diftioguifhed by an L. 
as they ftand m Mr. Tiodjon% book. 

Graham ^ made for me, attherequeft 
of a friend, fome accurate trials upon the weight, of 
Gold and Silver, both when reported fine, and when re- 
duced to the Engltp Standai d; all which I have infcrted 
under his name in the following tables. Wherein I 
have befides reported fome other fingle Experiments 
which loccafionally met with, from Frederick Slare 
M ID. John Keill of Oxford, M.D. Stephen HalesDlD. 
and Edward Bay ley of Havant m Hampjhtre, M. D. 

Richard Davies M.D. I have lafily to this 
Collection of Experiments added fome of my own, 
which I endeavoured to make with as much accu- 
racy, as the inflruments I was provided with would 
allow of. My hydroftatical Balance was one con- 
ftrufled fcvctal years lince by Mr. Francis Hauksbee, 
which I have conftantly found to turn fenfibly 
with half a grain : and the bodies upon which [ 
made mpft of my trials, were taken from a coi- 
leftion of the Materia Medica formerly made by 

, Signor 



Signor^ Vigani^ and ftill preferved in the library of 
^een’s College in Cambridge. 


TABLE I. 

Of Metals. 

GOLD, fine. Wardy C. . . 

A Medal cftecttied to be near fine Gold 

J.C. 

Or d’effai, ou de Coupclle. Mufschenbr. 
Fine Gold hammer’d. Ellicot. 

D°. an ingot ib accounted, and again 
refined with Antimony. Ellicot. 

D". the ingot itfclf juft mention’d. Ellicot. 
A Medal of the Royal Society, reported 
fine Gold. Graham. 

A gold medal of Qu. Eliz, y.C. 

D“. of Qu. Mary. J.C. 

Aurum. Fahrenheit. 

Id. Ghetaldus. Aurum pumm. Bacon 
(ex hyp.) .... 
A gold Coin of Alexander’s, y. C. 
Gold. Reynolds. . , - . 

Aurum. Vill/dpandas. ^etitus. 

Standard Gold (by which is underftood 
Gold of 2 2 Carats, or fuch of which 
our'Guineas are intended to be coined). 
y.C. fVard. C. . . . 

An old Jacobus. I foppofe the Icepter’d 
broad pkce. Harris. 

A Mentz gold Ducat. J.C. . 


Ip. ^40 

ip.6^6 

ip.238 

ip.207 

ip.184 

19.161 

19.15-8 

19.125 

19,100 

19.081 

19.000 
18.893 
1 8.80 <5 
jS.yfo 


18.888 
J 8.37s 

l8.2di 

Aureus 
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Aureus Ludovicus. Mufschenbr. . 1S.166 

A five Guinea piece of K. James II. 1687. 

with an EiCphant. Graham. . . 17933 

A Portugal piece of 3!. 12s. 173^* 
pofed to be nearly the fame as Stand- 
ard. Graham. • • .17.874 

Guineas, ten weighed togedier. I^a’vies. 17.800 
on a mean of 7 trials upon thofe of 
difrercnc reigns. Elhcot. . . . I7.yz6 

A piece of Gold Coin of the Common- 

wca'th. Harris. . . .1762$ 

Guineas two ne.w ones. Hauksb'ee. . 17.414 

A Grain of Scotch Gold, fuch as Nature 

had made it. BoyleV. ■^o. b. 12^ 12.286 

Eieclruin, a Britilh Coin. J.C. . . ii.071 

Oy I CKS I LVER. Mercurias crudus. 

Freind. ... . 14.117 

Mercury Spanifh. Boyle V. 10. h. 

Mercure fublime 511 fois. Mufschenb. 14. r 10 
Quickfilver. Oxford Soc. .... 14.019 

D°. Ward. C. revived from the Ore. 

Boyle. .... . 14.000 

Fine Alercuiy. L. . . . *13 943 

Quickfilver, another-Parcel. Oxf. Soc. 13.795 
Mercure amaigame avec de PArgent, 

aSine et fub.ime too fois. Mufschenb. 13.780 
Mcrcurius. Fahrenheit. . . . 15.777=^ 

Argentum vivum. Ghetaldus. . I3-5'7I 

Mercure amaigame avec de I'Or affine, et 
- fublimd too foisj lemcme mefle avec ■ . 

du Plomb, enfuite converti en jjoudre 
et revivifie. Mufsch. ' . . . 13.770 

Coaifc 
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Coatfe Mercury. L. - • • • 

Mcrcurius. ‘Petztus. . ... 13.406 

Quickfilver. Reynolds. . • • 13-^47 

^LEAD. Reynolds. . . .11.856 

plumbum. Villalpnnd- • • • ii.65'0 

Id. Ghetaldus • • • si foo 

Id.. Bacon. .... • 

Lead. Harris. .... 11.420 

Hardeft Lead. L. . ... ii.35'6 

Plumbum. Fahrenheit. . • . ii.35’o 

Lead. Oxford Soc. fFard. . • ii.34f 

Plumbum. FettUis. . • .11 343 

Lead. Harris, (an ordinary Piece) . 11.330 

D'’. Cotes. . * • 

Plumbum Germanicum. Mufihenb . 11.310 

Caft Lead. L ^ 

C SILVER, fine- Ward. C. . . ii.opi 

A Medal of the Royal Society, reported 

fine Silver. Graham. . * 10484 

Argentum. Fahrenheit. . • • 10.481 

Silver. Reynolds. . * • 10-432 

Argentum. Villalpandus." . - 10.400 

Id. Ghetaldus. io|- • • • ^0.333 

Id. Bacon. • * ■ ^o- 33 i 

-Id. Tetitus. . • . • 10.2 Ip 

Sterling or Standard Silver (that is. Silver 1 1 
oz, mthepoundfinc) Ahalf crown 

of K. William’s Coin, Harris. . lo./yo 

D°. ftrude into money. L, . . io.6ap 

D°. J.C. Ward. C. - • io-f35 

D®. Caft. L . . . • • 10.520 

A 
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A new Crown-piece. 1/4,6. LiaiA 

under the head. Graham, 10.284- 

I COPPER. Reynolds. I ’ 

Cuprum. Vtllalpandus. . ■ 9.100 

M^. Ghetaldus. Koie.Co^'ptr. Ward. 

C. Fine Copper. L. An old Cop- 
per Halfpeny, Charles IPs Coin. 

Harris. - . • • 9.000 

Copper in Half-pence. L. . . S-pif 

^S} Cuivre. Retitus. . . . S.S/f 

Cuprum. Bacon. . \ . 'I B .866 

Copper. Oxf. Soc. . • 8.84,5 

Cuprum Suecicum. Fahrenheit. . 8.8^4, 

Id. Japonenfe. Fahrenheit. . . 8.799 

Id. Suecicum. Mufschenbr. . 8.784, 

Common Copper. L. , I . 8.478 

BRASS. An old brais gold weight marked 

XXXIII. Harris. . . . 8.8jo 

Aurichalcum. Bacon. - • . 8.747 

A Piece of hammer’d Brals. Harris. 8.<5do 

.^s, Airin, Calamina5mixtum.,y^rf/»r. 8.437 

Aurichalcum. Fahrenheit. . . 8.412 

Brais hammer’d, y. C. Plate Brafs. 

Ward. .... . 8.349 

Wrought Brafe. y. C. . . . 8.280 

CaftBrafi. Is. . . . . 8.208 

D°. y.C. iFdrd. . . 8.100 

D®. Cotes. . . . . 8.000 

Brafi hammer’d. Reynolds. . . 7-9fo 

D°. Caft. Reynolds. . ' , . 7.90s 

A Piece of call Brais. Harris. . f .666 


Mmm 


d IRON. 
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^ IRON. Ferfum. Vtllalpandus. 

Id. GhetaldUs, • . . * 

Iron, forged. Reynolds. 

Ferrum, Petitns. 

Id. Bacon. ■ • - • 

Spanifii bar Iron. L. 

Swcdiih D®. L. 

Ferrum. Fahrenheit. 

Iron. Cotes. 

D'’. of a key. y.C. Common Iron. 

A piece of hammered Iron, perhaps part 
Steel'. Hams. 

Iron caft. Reynolds. 

caft^ L. . . . 

Softcft ■ call -Iron or Dutch Plates 
JLd. . . * 


8.o8<; 

8.00C 

7 .<>od 

7.875 

7-837 

7.827 

7.818 

7.817 

7-^45 

7.643 

7.600 

7.520 

7-135’ 

6.960 


STEEL, y. C. Ward. 

]D^. Cotes. • • . . 

D®. Spring Temper. Hauksbee. 
D". Kealed fpft. L. 

D®. Soft. Hauksbee. 

D°. Hard. Hat^sbee. 

* D®« Harden d. L. * • • 


7.853 

7.850 

7.80P 

7.75)2 

7-738 

7.704 

7.656 


% TIN. Reynolds. \ i 

Stannum. Bacon. .' ' V 

Id. Fillalpandas. Freind. 

Etain d’Angieterre. JMufschenbr. 
Stannnm. Ghetaldtts. 74 
Id.Provk3ci» Indias Or. Malacca. Fabren 
Block Tin. Oxf. Soc* Ward. C. 
Stannum Anglicanum. Fahrenheit. 


7.6iy 

7.520 

7-500 

7.471 

7.400 

7.364 

7.321 

7-313 
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Id. commune, ^etitus. \ \ 7.312 

Id. purum. ^etttus. ... . 7.170 

Block or Grain Tin. L. . , 7.ijr<S 


Hotes and Qbfsrvathns. 

As I thought the ufes that might be made of thefc 
Tables, eitlicc inbufinefsorinphilofophy, would beft 
be illuftrated by a few fhort notes, I have there- 
fore here occafionally infected fuch obfervations as 
occurred to me, Whilft 1 .was reviling thena fpr ,thc_ 
prefs : and as many of thefe related .chiefly .to the 
prefent defefts of my tables, thofe I thought would 
probably be of fervice, to Inch as might hereafter 
take the trouble of improving or correAing them. 

As the particulars contained in the Tables were 
cxtracied from different books, at different times, 
and at firft only intended for my own private ufe> 
I was not foiicitous to preferve one uniform lan- 
guage, but generally fet down every experiment m 
my common-place, in the words of the author I 
took it from : and as I have lince found, that by a 
tranflation I might fometimes happen not fo juftly 
to reprefent the body intended, I have upon the 
whole judged it beft, here alfo to tranferibe them 
in the fame languages in which they were at firft 
delivi^cd. 

To make experiments of this fort with a fnfficient 
degree of accuracy requires a pretty deal of care and 
pains : and as in fuch as I have made myfelf, I have 
found great convenlency in the ufe of decimal 
weights, preferab^' thofe. of the common form, 

Mmra 2 I 
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I would aifb recommend the ufe of fiich to others, 
who fhall pleale to employ themfeives in the like 
enquiries. Thofe I have provided for myfelf have 
a Trey Ounce for their integer ^ and my lead weight 
is the thoufandth part of that quantity, differing 
Gonfequently from the half of a Troy Grain only 
as 24 does from 2f, which is inconliderablc fb far 
as thofe finall weights are concerned. My four 
fmaileft are refpeflively of i, 2, 3 and 4 of thofe 
thoufandth pacts, and together make 10, or an 
unit of the next denomination, that of the 100* 
part of an ounce. I then have four others, making 
I, 2, 3 and 4 looAs, and together the unit of 
of the next denomination, or one tenth of an 
ounce, and fo on. By thcfe I fave the trouble of 
leducing the common weights to their lowed de- 
nomiiMtion in ewry experiment, and fomethnes 
perhaps avoid making miftakes in that very trifling 
work. 

Whenever two or more original writers nearly 
concur in their experiments upon any fubjefl, the 
Gravity fo deduced may be well depended upon. 
Bat where they differ remarkably it muft either be 
Imputed to the unequal gravity of the fabre£t itfelf, 
or to ibme error, in tryds, which may eafily 
happen in matters that depend on the obfervation 
of fo many minute particulars. All thofe cafes that 
fo fenfibly differ would well deferve to be re- 
examined. 

The firft Table above, that of Metals, as k is 
coni^fed of the moft perfect and uniform bodies 
in nature, feems capable of being adjufted with the 
greatefl preciflon, borii with rtlarion to the phre 

Metals 
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Metals themfelves, and to the fcveral degrees of 
their mixtures one wirh another, if experiments in 
all thefe cafes were but made with a fufficient degree, 
of accuracy. 

Gold, in the experiments I have made myfelf, I 
could never find to come up to die weight affigned 
it in forae of the former tables, and particularly thole 
I have made upon our own coin, and feme others 
have always remarkab'y fallen fhort of the weight 
affigned to the Standard in thofe fame tables. I 
have inferted that trial in which I found Guineas to 
come out beft 5 and 1 may venture to a£5rm, that- 
that experiment, in particular, was made with as much, 
accuracy as my inftrument was capable of, the Pieces 
were all wafhed in foap and water, cleaned with a. 
brufh, and the air-bubbles well freed and the like. 
That experiment is befides abundantly confirmed fince,'. 
by the exadl trials lately made by Mr. Graham and Mr. 
EUkot, which were performed with thegreateft care ; 
and the fine Gold aifo mentioned by the iaft was 
chofen and prepared with the greateft curiolitst. 

It may be obferved, that the gold medals of Q.. 
Eliz. and Marj^ quoted by J. C. were, with- 
out doubt, the large Sovereigns of thofe tweens, 
which were of the old Standard of England, or of 
gold appointed to be 23 carats, 3 grains and a half 
fine: That the Mentz Ducat, mentioned by the 
fame, if it was one of thofe ad Legem Imperii^. 
whidh arc always in their own mints affirmed to be- 
fine, come out confiderably too light : and that the 
gold coin of the Commonwealth^ and the piftoles of 
France, werejike our.prefent gold money of the. 
goodaefe of iz carats.- . . 

Mercuiy 
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Mercury is placed in this table among the Me- 
tals, by reafon of its near agreement with thofe 
bodies in its fpecific gravity j tho’ it otherwife fo 
widely differs from them in moft of its properties. 

- is confiderably condenfed by hammering ; 

whether Gold, Silver, and the other Metals are alfb 
condenfed in like manner, hardly appears yet to 
have been fufScientiy tried. 

Of the mixed Metals, hardly any except Brafs, 
appear to have had their fpccific gravities very care- 
fully afeertained : bell-metal,"princes metal, however, 
and fomc others, might deferve to be examined in 
that particular. 

It might poflibly be queried alfb, whether feveral 
mixed Metals do not either rarifie or condenfc upon 
mixture, ft> as thereby to acquire a different fpecific 
gravity, than the natural law of their compofition, 
at fitft feems to require. 

It may laftly be obferved, that the ipedfic gravities of 
all the known Metals are fuch, as that none of them 
come up to 20 times the weight of common water, 
or fall fenfibly below y times the fame weight. 


TABLE II. 

Of Minerahy Semimetahy Oresy Preparations 
and Recrements of l^etalsy ^c. 

BISMUTH. j,a : : : , g.Ssp 

D°. Cotes , . p.700 

orTinglafs. Boyle. \ . p.yyo 

Tynglafs, 
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Tjng’.afs. Reymlds . 1 : 

Mites. fits. 2lba, Fahrenheit, 

Mineral, Comifb, fhining like a Marcafite. 

Boyle. . . . . . 

Calx of Lead. Boyle. 

Speker Solder. ^.C. . . . 

Spelter. J. C. Z . 

Cinnabar common. Boyle. 

Cir-nabaris faciitia. Mnfsebenb. (if not a 
rniuake for the lafl: experiment) 8.200 
Cinnabar native, breaking in poliih’d fur- 
faces like Talc. fDavies. 

D"*. Perfiari, breaking rough. fDavies. 
D®. native. Boyle. . . 

Cuinabaris nafiva. Mufschenb. 

Cinnabar native, very fparkling. Boyle, 
D“. native from Guinea. Davies. 

Cinnabar of Antimony. Harris. . . . , 

D®. another piece. Harris. 

D*. Boyle. 

Cinnabar Antimonii. Freind. 

Cinnabre d’Antimoine. Mitfschenb. 

Lead Ore, rich, from Cumberland. Boyle. 

D«’. Boyle. . . . , 

The reputed Silver Ore of Wales, f. C. 

The Metal thence extracted. J.C. 11.087. 
Regulus Antimonii. Item Martis et Veneris. 
Freind. . . . . 

Id. Fahrenheit. 

Id. Harris. Z . . 

Id. per &. Davies. I I 
Silver Ore, choice. Boyle. . , 


p.Syo 

p.od 

8.94.6 

8.362 

7.065 

8.020 


.7.710 

7.600 
7.576 
7.300 
7.060 
6 . 2 So 
7.060 

7.043 
7.030 
6.666 

6.044 
7.540 
7.140 

7-464 

71 500 
6.622 

6.600 
4.500 
7.000 

D®. 
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TJ®. another piece from Saxony. Boyle. 4i.p70 

Xithargyrus Argenti. Freind. . . 6.666 

Xithargyrium Argenti. Mufschenb. . 5.044 

Id. Auri. Freind. . . . 6.315 

Id. Auri. Mufschenh. . . . 5.000 

Minera Antimonii. Davies. . . y.Sio 

Cuprum calcinatum. Freind. . 5 '* 4 y 4 

Clafi of Antimony. Flewton. C. . 5. 2 So 

Vitrum Antimonii. Freind. . . y.ooo 

Id. per fe. Boyle. . . . 4.760 

Tin Ore, choice. Boyle. . y.ooo 

‘Do. black, rich. Boyle. . . 4.180 

New Englifh Tin Ore, Mr. Hubert's. 

^doyle. ... . 4*n8o 

Tirtty, a piece. Boyle. . . , f .000 

Tutia. Mufsehenb. . . . 4.61 y 

Tapis Calaminaris. Freind. Lapis caerulcas 

Namurcenfis. Mufschenh. . . y.ooo 

Id. Beyle. . . . 4.920 

Loadftonc. Beyle V. 6 . b. . ' . 4.930 

Magnes. *Petitus. * . 4.875 

A good Loadftone. Harris. '. . 4.750 
Marcailtes, one more Chining than ordinary. 

Beyle. . . , , 4.780 

A Golden 'Marcaiite. CL L » 4.^89 

Marcafites, from Stalbridge. Boyle. . 4.5-00 

D". Boyle. . , , . 4.45-0 

Antimonium Hangaricum. Mufsebenbr. 4.700 
Antimony, good, and fuppofed to be Hun- 
garian. Boyle. . . . 4.07© 

D®. crude, which feemedto be very good. 

MorTts. . « • * 4*o5‘8 

Atttimonmm 
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Antimonium crudum. Freind. ; 

Id. F>avies. 

Black Sand, commonly ufed on writing 
Bayle. V. 33. b. . . 

Crocus Metal loruni. Mujschenb. 

Id. Freind. 

Hematites. Mufschenbr. 

Id. Boyle. V. 6 . a. 

D°. Englilh, Boyle. . ' 

Copper Ore, rich. Boyle. 

D°. Boyle. / . ] 

Copper-ftonc. Boyle. . ’ 

Emeri. Boyle. V. b. 

Mangancfe. Boyle. 

A bl^ Slate with Chining particles, y. C 
won Ore, a piece burnt or roafted. Harris 
Ccm®. Item Chalybs cum Solphure. p 
Ireind. 

Lapis Lazuli. °f.C. . 

D". Boyle. V. 6 . b. 

D . Boy le. 

Boyh. V. zp. b. 

D°. not rich, broi^ht from the Eaft Indies 
Boyle. 

Another Lump of the fame. Boyle. 

A Mineral Stone, yielding i part in i 6 o 
Metal. y. C. 

The Metal thence cxtraQied. y.C. S.yop 
Pyrites homogenea. Fahrenheit. 

Black Lead. Boyle. V. 27. a. 

■M& viride. Freind. 

Plumbum nftum. Freind. \ 

Nn n 


4.000 
3.P60 

4.600 

4.500 

4.444 

4.360 

4.1 fo 
3.760 
4.170 
4.iyo 
4.opo 

4.000 

B-foo 

3-335 

-3-if8 

3:05-4 

3.000 
z.pSo 

2 .piO 

2 .6f2 

2.634 

2.6fO 

2.5-84 

X.860 

I.7I4 

X.666 

The 
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The fecond Table is compofcd of fubjeas no way 
ftriaiy allied to each other, either by their gravities, 
or their other effential properties > and perhaps they 
might better, on that account, have been divided into 
different tables. 

The bodies themfelves are chiefly of an uncertain 
and heterogeneous natures being ^ 
compofed of different elements, and thofe alio com- 
bined in various proportions, fuch as Sulphur and 
Arfenic, joined with Stone, Metal, and the like : 
and from thefe fevcral degrees of mixture it jnijt 
follow, that moft of thefe kinds of bodies, tho lo 
far fltnilar as to be called, by the fame names, yet 
iKiifl; aeceffafdy admit -of a eonftderable- latitude in 
thdr Specific gravities. - Many ufeful deduaions may 
ueverAclefs be . drawn ft<W - thofe 
lekting to' the comparative gopdnefs ot men 


Etodies. . = , 

. Cinnabar native appears to be. a compound ot 
Mercury and Sulphur, with a portion of earthy or 
ft<»y matter i and that which is beaYiefl muft abound 
moft with the Mercury. . The different appearances 
’Which this body, makes,, would ~alfo give us n iu- 
^Ciop that there are. other varieties in its compo- 
fltion, befidestbo^e juft taken notice of: fome forts 
eff Cinnabar, Hungmony breaking into 

poliihed planes and fquares like Talc, whilft others, 
:uke the Terjtan of this table, break rough and with 
Ihj^sarig grttnul^^ or mic^ i .and that, without any. 
eoidtderable difference in their gravities. 

Sy .thnfadhdous Qnnabar H .may be determined^ 
-what proportion of Mercury will fo incorporate 
with Sulphur, as to make up an uniform body. 

Antimony 
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Antimony may in like manner be confidcred as 
a compofition of its Regains and Sulphur. 

The black fand ufed on writing is faid by Mr. 
Bsyle to be a rich Iron Ore: he alfo fays thatEmeri, 
Loadftone, and' all fuch ponderous ftones, contain 
feme kind of metal, which he hadhimfelf feparated 
from them. IV. 120. a. 

The great variety of Ores of all kinds well de- 
ferve to be accurately examined, for the fake of the 
many conclufions that may be drawn from thence, 
concerning the natures of concrete bodies, and for 
many other purpofes in Metallurgy. But I have as 
yet met with a very fmall number of experiments 
upon thefe fubftances. Dr. Woodward has indeed 
mentioned a great many obfervations of this fort 
which he had made, and kept exadt regifters of:’ 
but as they were probably among thofc papers which 
he order’d to be deftroy’d at his death, we muft 
look upon them as «ow loft to the world- 

The Marcafites and Pyrites are very nheert^ and 
ftrangc kinds of bodies, their gravities /^e o&n 
very great : a Marcafite here taken from Fahrsnheit 
was found nearly to equal the heayieft mineral Bif> 
math itlelf j and yet it is very feldom that any Me- 
tal 'of femimetal can be obtaiMd in any quantity 
from thefe fubftances, all that is in them being 
ufiially deftroyed, and carried away by their fiilptur. 

Black JLead is alfo ^ yt^y . Odd kjod of Mineral, 
having all the appearance of a Semimeiai, and yet 
^Ikig ftioEC even of the weight of common e^ 4 , 
-The Semimetals generally exceied in their Ipecac 
gravity even the bafer Metals themfelvcs. 

Nn n a ' ... - ; 'ft 
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It may be obfetved, that it appears by this table, 
that the fpecific gravities of ores, including the me- 
tallic ftones, are ufually found to lie between 7 and 
3 times the weight of water. Lead and Silver ores 
arc the heavieft, thofc of Copper, Tin and Iron be- 
ing confiderably lighter. The Gold Ore we have 
an account of muft be fo poor as hardly to be worth 
taking any notice of : but we have in general too 
few of thefe experiments, to draw any certain con- 
clulions from them. 


TABLE m. 

i 

Of GemSi Chryjiahy Glafs^ and tranfparent 

Stones, 

GBAN ATE, Bohemian. Boyle, , . 4350 

Granate. , 3.978 

Granati mincra. Boyle, . . . 3.100 

A Pieudo-Topazius, being a natural pellucid, 
brittle, hairy ftone, of a yellow colour. 

Newton. G. . . ' . . 4 270 

Sapi^ir^. *l!>avies. . i . . 4.090^ 

A Sapphire very perfeft, bat rather pale. 

Hauksbee, . . ... 4.od8 

Calais, blue in dicks from Mr. Seale. 

Hauksbee, . . . .3 88y 

whiteft, from Mr. Seale. Hauksbee. 3.38a 
D®. cleat chtyftai. Cotes, . . 3.ifo 

D°. blue plate, old. Hauksbee,, . 3.10* 

Df. plate. X. . . . 2.942 
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Do. old looking-glafs plate of a light 


colour. Hauksbee. . . 2,88S 

Do. green. Freind^ . . . j.Sp/ 

Do. green bottle. Hauhbee. . . 2.745 

Do, of a bottle. Oxf. Soc. It. a blue 

pafte. Hauhbee. . . . 2.555 

Do. common green. Hmhbee. . 2.520 

Do. deep green old. Hauksbee. • 2*f87 

Do. vulgar. Newten. Ward. . . 2.780 

Vitrum Venetum. Freind. . . i./pi 


An oriental CatVEye,. very perfed. Hauksb. 3.705 
A Diamond, yellow, of a fine water, fonje- 

what paler than the jonguille. Hauksbee. 5.555 
D". white of the fecond water, caucclefte. 

Hauksbee. .... .3.740 
D®. Eaft Indian, the heayieft of many. 

Ellicot. • . . . . 3.727 

D*. the lighten of many. Ellicot. . . 3.71 ? 

D°. Brasilian, the hcavieft of many. 

Ellicot. . . . .3.721 

. D®. the lighten of many. Ellicot.. . . 3.701 

D ®. the mean of all his experiments. Elite. 3 . 717 
D®." Newton. C. . . . . 3.400 

Diamond Borr, of a bluifh black, with 
fome little adhering foulnefs. Hauhbee. 3.4P7 
A Jacinth of a fine colour, . but fomewhat 

foul.- Hauksbee. . . . , 3t*^37 

A Chryfolite. Hauksbee.. . » . . 3.350 

Chryfial cubic, fuppofed m contahi lead. 

. Woodward. . . . 3.100 

Chryfial from Caftl eton in Derbyfliire, hav- 
ing the double refradion. Hauksbee. 

Chryfial of Iflattd» Newton. C.- , . . . / . 2I720 

Chryfiallum 
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Chryftallum difdiaclaaicimi. J- C. 
Chryftallus de Rupe. Fahr^feit. . 
Chryftal rock. J. C. Boyle HI. 229 . h. 
D®. a large flioot. Hauksbee. . • 

D«. of the rock. Ne'voton. C. if- 
Chryftal in the lead-mines near Works- 
worth. Woodward. 

Do. jkauksbee. • ; 

D«. pure pyramidal, fuppofed to contain 

Tin. Woodward. • 2 . J or 

Chryftallus. ^etitus. _ . 

Chryftal. Boyle. > ^ „ 

Talc, Jamaican. Boyle. 

Do. Venetian. Boyle. * ‘ 

D«. ^.C. . ■ * 

D“. Englifli. Woedwara. • * 

D®. a piece like Lapis Amianthus. Boyle. 

A foul andfeatte'd. Hmksh. 

D«. a fragment uiicut, Hauksbee. '' . 
Do. cut. Mmkshee. . » 

lafoer, fpurious. J. C. , r * 

^^rnUh Diamond cut. . ; 

A Water Topaz, very perfea, -but laid not 
^ be * 

Pebble pelliicW- 3^* C. • ; 

Briftol Stone. Davies. • . • 

HyadLnth, fpurious. 3^. C. 

Sclenitcs. y.C. • . * , 

Mewton. . . - • * 

As the mean giavky of Chryftal appe«s, 
fisregoing table, to be little more to that o 


2.704. 

1.66^ 

2.6fS 


2.6yo 

2.64-6 

2.400 

2.287 

2.210 

5.000 

2.750 

2.6f7 

2.600 

2,280 

2.842 

2 . 7^5 

i.6j6 

2.591 

2.666 

a.dyS 

2.675 
2.641 
2.640 
2.651 
2.522 
a. 2 72 

by the 
■ water 
than 
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than as two and a half to one 5 it may well be fiafpefted, 
that the Granate, Pfendo-Topazius, Sapphire, and 
fuch other Gemms which greatly exceed Chryftal 
in weight, do contain a confiderable portion of fome 
fort of Metal in their compolition: as was obferved 
of thefe bodies by Dr. Woodward^ in his Method 
ofPoflils, p. 2>f. 

As to the white Sapphire, which is reputed by 
Dr. Woodward to be a fpecies of Gemm interme- 
diate between Chryftals and the Diamond in hard' 
nefs, I have not yet obtained any good account of 
its fpecific gravity. 

The weight of the Diamond is afcertained' in. 
No. 476. of the PhUofophical TrmfaSii&nSf where 
it appears, that by experiments made with ther- 
greateft care, by Mr. John EUicot F. R. S. with, 
moft exa^i inftruments, and upon 14 different Dia- 
monds, fome of them very large, brought from? 
different places, and having the greateft varieties of 
colour and ftiape poffible > they were all found to 
agree in weight to a furpriling degree of accmacy,. 
being all ibmewhat above three times and a half' 
the weight of common water. 

This indeed differs very fenhbly from what had 
been found in fome former experiments, but it is 
hardly probable that thofe had been made upon. 
Diamonds of fo large a fize as thefe: Mr. Bqpi^ 
who found their weight lefe than j times that of 
oommon watety has himfeif toki us in the fame 
place, V. 85. B. that the ftone he made ufc of only 
weighed about 8 grains. And tho no doubt can be 
made of . the esaftncls of Sit I/aac JSLewton’s expe* 
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riment, by which alfo the ipecific weight of the 
Diamond came out lefs than Mr. Elhcot’% yet it may 
well be queftion’d, whether Sir Ifaac had, at the time 
when he made his trials, either fo many or fo per- 
fed and weighty ftones, as a favourable opportunity 
offered to this kft gentleman. I Ihall therefore 
only obferve, that, admitting this laft to be the true 
fpecific weight of the Diamond, the refraftive power 
of the fame, in proportion to its denfity, fhould in 
Sit Ifaac Newtons table be leffened from to 

14071 ; which would ftill be greater than what is 
found in any other body j but is upon the whole 
more conformable to the general law of that table. 

Sir Ifaac Mewton conjedtured a Diamond to be 
an unduous fubftance coagulated, and found it to 
have its refradive power nearly in the fame propor- 
tion to its denfity as thofe of Camphirc, Oy 1-Olive, 
Lintfeed Oyl, Spirit of Tuipentine and Amber, 
which ate fat fulphureous unduous bodies : all which 
have their refradive powers two or three times 
greater in refped to their denlttics than the refrac- 
tive powers of other fubftances in rciped 6f theirs. 
Yet muft it be allowed that a Diamond fuffers no 
change by heat in any degree, contrary to the known 
property of Sulphurs i and as it is moft reafonable 
in our Philofophy to treat fiich bodies as limplc, 
in which we are not able to produce any change or 
fcparation of parts, we muft therefore on that account 
confider a Diamond as a fimple body and of the 
ChryftaUinc kind. 

Glafs, which is a faditious concrete of Sand and 
Alkaline Salt, is nearly found to allUme the mean 
gravity of Stones and Chryftals. 

If, 
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If there is no miftake in the gravity of what Dr* 
Freind calls Vitrum Venetum, it differs _very re- 
markably from all other kinds of Glafs. 

I do not know whether the Jafper and Hyacinth 
fpurious of y:C. arc to be underftood as natural or 
artificial' Gemms. 

TABLE IV. 

Of Stones and 'Earths. 

Sardachates. J.C. . . . S-ypS 

Lapis fcillilis csruleus. Mufschenbr. (qu. 
if not the fame experiment mentioned 
before pag. 447. a blew flats with flining 
•particles. j.C.) . . . g.yod 

Cornelian. Moyle. . . . 3-2po 

Do. J.C. . . r . a.ydj 

A Hone. J.C.'. . . , 3.288 

Do. to let razors on. Harris. . ' . s.pdo 

Marmor. Fetitus. (probably fome miftake 
in the experiment.) . . 3.P37. 

Marble. Reynolds. . . ^.026 

Do. white. Hauksbee. . . . 2.76^ 

Do, white Italian, of a clofe tcxtitte vi- 
ftbly. ; i . . 2,718 

D®. white. Boyle, fine. Ward. C. . 2.710 

Do. white Italian, tried twice. Oxford 
Soc, ■ . • * . 2.707 

Do. black Italian. Oxford. Soc. veined. E. 2.704 
Dp. black. Hauksbee, . . 2.683 

Do. Parian. Z». . . . 2.y6o 

Lapis Acriianthus, from Wales. J. C. . 2.P13 

Turquoife, one of the old rock, very perfedl. 

Haidcsbee. . , , , ^2.^08 

Turcoife Stone. J.C. . , 2.508 

O o o Lapis 
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Lapis Nephriticus. y.C. . I 
Corallium rubrum. Freind. 

Corail. J~C. . . . . 

Dp. red. Boyle Y.j. a. 

Do. Boyle. .... 
D®. white, a fine piece. Boyle. 

Do. white, another piece. Boyle. 

Emeril Stone, a folid piece. Hauksbee. . 
Paying Stone. Reynolds. 

D®. a hard fort from about Bladen. 
Oxf. Soc. 

A Whetftone, not fine, fuch as cutlers ufe. 

Harris. .... 

Pellets, vulgarly called Alleys, wliick boys 
play withal. Hauhhee. 

En^ilh Pebble. L. . 

Lapis Jiidaicus. Boyle. . 

Id. Freind. 

Maidftone Rubble. L. . . 

Marbles, vulgarly fo called, which boys play 
withal. Hauksbee. 

Morr Stone. JL. . . . 

Agate. Boyle. 

, D®. German, for the lock of a gun. 
Hauksbm. . . . . 

Do. Englifti. y..C. . . , 

Lapis, Fetitus. ... 

Plint, black, from the Thames. Hauksbee. 
Elint Stone. L. . . . 

A round pcbble-ftonb within a flint. 
Harris. 

Eaft Indian blackilh. Item, an Englifh one. 
Boyle. III. 243. a. . . 


2.8c)4 

2.857 

2.689 

2.680 

2.630 

2.570 

2.540 

2.766 

2.708 

2.460 

2.740 

2.711 

2.65) 6 

2.65) 0 
2.500 
2.666 

2.655 

2.656 
2 .640 

2.628 

2.512 

2.625 

2.623 

2.621 

2.610 

2.600 

Do. 
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Do. Oxford Soc. . , : 2.5-42 

Corallachates. C. . - .2,605: 

Purbeck Stone. L,. . .2,601 

Freeftone. Reynolds. . 2.5^84 

Portland Stone. L. . . 

Do. white for carving. L. . 2.312 

Grammatias Xapis. C. . i. fig 

Onyx Stone- f.C. , . . 2-510 

Slate Irilh. Boyle. Lapis Hibernicus. 

A^Dte s . • • » 2.4^0 

Wood, petrified in Lough Neagh. C. 2.341 

Ofteocolla. Boyle. s « ..r 2r240 

Heddingtoh Stonel Z. ' i, 2.204 

Allom Stone. Moyle. , ; . 2.1S0 

Bolus Armena. Freind. , , 2.137 

Hatton Stone. L. . . . 2.0 f 6 

Burford Stone, an old dry piece. Oxford 

Soc. . . 2.04^ 

Heddington Stone, that of the foft lax kind. 

Osford Soc. . , 2.02p 

Terra Lemnia. Freind. ? . 2.00CI 

Brick- Cotes. . . 2.000 

D°. Oxford Soc.- . . 1.579 

A Gallypot. f. C. . ' . 1.52.8 

Alabafter. Ward. C. . ; 1.874 

Do. Oxford Soc. • . 1.872- 

A Ipotted faftitious Marble; C. .. iSzz 

StoneBottIc. Ox^rd Soc. - . . 1.777 

A piece of a glafs (perhaps ^zed).6offec-dffli 

of a brown colour. Harris. . 1.766 

Barrel Clay.- Z. . . 1.712 

Lapis de Goa. ^Mauies. 1 , 1.710 

Lapis ruffus Bremcniis. Mufschenb. . i;666 

0002 “ A» 
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An Icicle broken from a Grotto (I fuppofe 

Staladitcs) ^r. Slate, in Harris. . i.ipo 
Chalk, as found by Dr. Slare. Harris, 1.079 

The mean gravity of Stone appears to be to that 
of water as about two and a half to one, and many 
flones of great hardnefs, fuch as the Onyx, Tur- 
quoife, Agat, Marble, Flint ^c. do not much ex- 
ceed that weight. It may therefore well be doubted 
whether fuch Stones vvhofe fpecific gravity comes 
up to near three tunes that of water, or even beyond 
it, owe their denfity to metalline additions-j or whe- 
ther they are really formed of a different Ipecies of 
matter, as the Diamond feems to be. 

Coral by its denilty appears to be a ftone, tho in 
a vegetating ftate: or it may pol&bly from fome 
late obfervations. Be of an animal nature. 

What is called Lapis Hiberhicus, is a foft ftone 
containing Vitriol. 

Wc have not many obfervations upon Earths ; 
by thofe we have, it feems probable that they con- 
tain the fame kind of matter in a lax form, of 
which Stones are a more folid and denfer con- 
cretion. 

Lapis de Gm is but a trifling compofition, per- 
haps hardly worth retaining in the tables. 

What- fpecies of body fhould Alabafier be ac- 
counted ? which with a ftonc-Jike hardneft, yet falls 
fo much below other Stones, or even Earths, in 
gravity. 


TABLE 
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TABLE V. 

Of Sulphurs and Bitumens, 


SULPHUR. Tetitus. . .2.344, 

Do. a piece of roll. Haukshee, . 2.010 

Do. vive. Boyle, - - . 2.000 

D**. German, very fine. Boyle. . . i.pSo 

Do. tranfparent, Perfian. Davies. . J.pfo 

Sulphur mineralis. Freind. . . i.S/y 

Brimftone, fuch as is commonly fold. 

J' • - . 1.811 

Do. Cotes. ’ ' . - . 1.800 

Afphaltum. Boyle. III. 243. a. . 1.400 

Scotch Coal. III. 243. .. . 1.300 

Coal, of Newcaftle. X. . . 1.270 

Do. Pit, of Sti^ordfliire. Oxford Soc, 1.240 
Jet. J. C. . .,.238 

Do, F>avies, . , . 1.160 

Do, Davies. . . .1.020 

Succinum citrinum. "Davies. . i.no 

Id. pinguc. J.C. ■. . 1,087 

Id. flavum (by 2 experiments). Davies. 1.080 
Id. pellucidum. J.C. . • . i.o6y 

Id. album, item pingue. Davies. . 1.060 

Amber. Boyle. Newton. C. . 1.040 

Eine Gunpowder. Reynolds. • v , ' -o.^pS 


Sulphur is is gravity very nearly the fame as Earth, 
fo thatrits purity can hardly be afeertained by its 
weightjamlefs the matter it is aflbekted whh is of a 
ftony denfity. , 

. The 
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The femidiaphanous Sulphur is a beautiful hind 
which I have but fcldom feen : it is in lumps of the 
iize of a fmall bean. 

Coalf thc'foits here taken notice of are confi- 
derably lighter than Sulphur : but there are many 
Other kinds, and of different weights. 

I take the Gagates or Jet to differ very little 
from the ChannU Coal. 

The different forts oiAmker may be obferved not 
to differ confidembly in t^ir feveral gravities. 

Sulphurs feem to be the lighteft of all mineral 
bodies. 


TABLE VI. 


. OJ Gumsy BpfmSf 

ijtUM /Lrabic, Freind. ; T 

p®. ^ewton. C. I , , 

-Opium., Freind* . . 

Guni Tragacanth. Freind.^ ; , , 

Myrrh. Freind. . . 

Gum Guaiac. Freind. Z I; , 
JB^^a S^ammunii. Preind. 

y. C. (qu. whether '^e tefin or the 
wood). . 

Ala fstida, a very fee femple. BLmksbee. 
D«. from 5 pr. yohn Keilfs Introd. ad 
•veram Fhyjicmn. 

^Oxf&rd Sec. C. j , 

'Thm..Fremd. . , . 

Camphire, Flewtm. -C. , r 

Bees-wax. Cotes. i 


.I--430 

.1.3^0 
1.330 
1.2 fO 
1.224 
1,200 


1.177 

I.2fX 


I.I43 

i:iyo 


1.071 

o.9j9<S 

Cera. 
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Cera. Ghetaldus. (ad aquam ad loo). o 

Wax well frced'from the honey. 'Dawes. 0.^38 
Cera. Detitus. . • . °-P37 

D*'. the fame lump ^ years after. Davies. 0.5)42 
Balfamus de Tolu. Mufschenbf.. . o,8pdi 

Maftic. J. C. (qu. whether the gum or the 

,wood). . . ■ . 0.840 

The bees wax in my own experiments was well 
freed from honey, by the boyling it in water, which 
probably made it lighter 'than it x^as fet down in 
Mr. Cotes’s Table: and 'the ‘experimeni: 

which I'made tWo years after the iirft,;irthe dif^ 
ference was not owing to the difference of hear, 
is an. iriftance'of what I take to be a pretty ge- 
neral truth, that bodies become more denfc and 
compafl'by reft, and that they would alfo beibund 
heavier in the fcale, in thofe cales. whet?; they do, not 
iofe weight by the evaporation of humidity. ‘ 

The weights of vegetable Gums nearly correi^ond 
with thofe of the ligneous parts. 

TABLE VIL 

Woods^ Barh 

COCO. Shell. dSujfk* . . , , !> 1.34^ 

Bf^de Gayac. Mufsckevd^. .. «. . .1.337 

Lignian Guaiacum. Freind. . . 1.333 

Lignqm Vitje. Opef. ^oc. : .1.3*7 

Speckled Wood of Virginia. Oief. SoCk .. 

Cortex puaiad. ^reinds ^ g. 4 .itvpyo 

Lignum 
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Lignum Nephriticum. Fre'md. ", 1.200 

Lignum AfphJdmm. y.C. . ^ .1.179 

Lbbny. y. C. Item Aloes. J.C.’ , 1.177 

Santalum rubrumi J. C. . . 1.128 

Id. album. J- C. . . , 1.041 

Id. Citrinum. J. C. . . 0.809 

lignum Rhodium. y.C. . .1.127 

Radix Chinae, Fretnd. , . .1.071 

Dry Mahogany. L. . . . 1*063 

Gallas. Fretnd. , . . .1.034 

Red wood. Oxf. Sec. It. Box wood. Oxf. 

Sec. Ward. C. . . . 1.03 1 

Logwood. Oxf. See. . . . 0.913 

Oak, dry, but of a very found clofe texture. 

Oxf. Sec, .... 0.932 

D’. tried another time. Oxf. Sec. . 0.929 

D®. found dry. fFard. . . 0.927 

D". dry. Cotes. .’ . . 0.927 

Do. dry, Englifh. L. . . 0.907 

Oak of the ouifide fappy part, fell'd a year 
fince. Oxf. Sec. . . . 0.870 

D®. Reynolds. . * . 0.801 

Do. very dry, almoft worm-eaten. Oxf. 

Soe. . . . . 0.773 

Dry Wainfoor. £f. . . . 0.747 

Beech meanly dry. - ■ . . 0.874 

Maftic Cqu. if the wood or gum), f. C. 0.849 
'Afli dry about the heart. Oxf Sec. - . 0.8+5 

D<5. dry. Cotes. ■ . . . 0.800 

f)o, meanly dry, and of the outfide lax 
part -of the tree. Oxf. Sec. ■ . . 0.734 

Elm dry. L, , . \ . 0.800 

D°. Reynolds,^ ; • . o.ydS 

D*», 
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D°. Oxf. Soc. a . . . 

Rad. Gentians. Freind. 

Cortex Peruvianus. Freind. 

Crabtree meanly dry. Oxf. Soc. 

Yew, of a knot or root 16 years old, Oxf. 

Soc. . . , . 

Maple dry. Oxf Soc. C. 

Plumtree dry. f.C. . 2 , 

Pir, dry yellow. L. . . , 

Dry white Deal. L. . ' 

Lignum Abietin. Freind. 

Fir dry. Cotes. .... 
Do. Oxf. Soc. • . 

Walnut tree dry. Oxf. Soc. 

Cedar dry, Oxf. Soc. . = .* 

Juniper wood dry. f. C. . \ 

Saflafras -wood. y.C. . 

Cork. Cotes. • . . ■ . 

Do. y. c. . . . ; 


0.600 

0.300 

0-734 

o.ydy 

o.j6o 
o./yy 
0.66^ 
0.6 f 7 
o,y(>p 
o.yyy 
o.yyo 
o.y4(S 
0.^3 1 
o.6’i3 
o.ffS 
0,482 
o, 240 
0.237 


Dr. Jurin has obferved in the Thil. Tranf 
N*. 3<5p, that the fubftancc of all wood is fpe- 
cifically heavier than water, fo as to fink in it, nftet 
the air is extraded from the pores and air-veflels of 
the wood, by placing it in warm water under the 
receiver of an air-pump ; or if an air-pump cannot 
be had, by letting the wood continue- fome time 
in boilii^ water over a fire. The jffcveral vyeights 
therefore, above given muft be looked upon’ as the 
weights of the concrete bodies, in the condition 
they were, before the Air was either forcibly got 
out, or the water driven into the finali holipws: 
and both thefe confiderations may haw tficir hie 

Ppp as 
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as notwithftanding that the fpecific weights of the 
folid particles are truly heavier than water, we (ball 
from the weights of the bodies as they are now com- 
pounded, be enabled to make fome judgment of 
their porofity, fo far as they may be penetrable by 
water or other fipids. 


TABLE VIII. 

Of Animal Parts, 


MANATI Lapis. Boyle. 

. 

2.8do 

Do. another. Boyle. 

« * 

2.330 

Do, a fragment of. Boyle. 

• • . • 

2.290 

Do. C. another from Jamaica. Boyle. 

PearV very fine Seed, oriental. Boyle. V. 

2.270 

X • • • « 

Do. a large one, weighing 206 grains. 

2 . 7 fO 

Boyle V. 7. k 

* t 

2 .fIO 

Murex Shell. J.C. 

« « 

2.f90 

Crabs Eyes artificial. Boyle, 


2.^80 

D®. native. Beyle. 

h m 

i.890 

Qs ovinum rccens. Breind. 

♦ * 

2.222 

Oyfter Shell, y. C, 

■* ^ 

2.092 

Calculus humanus, juft voided. 

lyavies. 

2.000 

Do. Boyle. V. 7. h. 

* ^ 

1.760 

Do. Boyle. 

• • 

1.720 

D®. Cotes. 

• « 

1.700 

D®. Beyle. V. 7. k 

-• 

i.d90 

v>\y.€. . 

9 ♦ 

1.664, 

D”, Davies, , 

* • 

I.6fO 

DL Beyle, 

S 

1.470 

D®. 
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D°. y. c. : . : : 1435 

D®, ^avief. . . .1.330 

D«. y. C. . ... 1.240 

Rhinoceros Horn. Boyle. . . . 1.990 

The top part of one. J.C. . . 1.24,2 

Ebur. Freind. . . . I-P35’ 

Ivory. Boyle. . \ .1.917 

D'’. dry. Oxford Soc. C. . i.82<J 

D°. Ward. . . : . 1.823 

Unicorn’s Horn, a piece. Boyle. . . 1.910 

Cornu Cervi. Freind. . . . 1.875' 

Ox’s Horn, the top part of one. J. C. 1.84,0 

Blade bone of an Ox. J.C. - - . 

A ftone of the Bezoar kind found with 
four others in the inteftines of a mare. 

Edw. Bailey M.F>. of Havant in 
Hamppire. See Philofoph. Traafaci. 

No., 481. ... . . 1.700 

Bezoar ftone. Boyle. . . ■ . 1.640 

D°. a large one. Fiavies. . . i.f/o 

D®. being the kernel of another. Boyle. 

V. S. a. . , . . i.ffo 

D®. a fine oriental one. Boyle. . i.fSO 

D®. two weigh’d fcparatcly. F)aruies. . 

D°, Cotes. . . . . 1.500 

D®. Boyle. . . . 1.480 

T)°. Boyle. . . . .. i- 34 ® 

A ftone from the Gall-bladder. Hales. ^ - 1.220 

Blood human, the globules of ir. ^urm iy 

ealculation. . . .1.126 

D®. the CraCfamentum'of. fur in from 

Exper intents. . . 1.086 

Fy.Ftmies. , ^ ,.11,084' 

P p p 2 
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D«. from another Experiment. Jurin. 
Sanguinis hutnani cuticula alba. T>avies. 
Human blood when grown cold. Jurzn. 
The. fame as running immediately from 
the; vein. Jurm. 

The feruni of human blood. Jurin. 

Do. T>a%'ies. . . . . 

iciithyocoila. Fremd. , 

A Hen's Eng. ‘Davies. ... 
Milk.. y.D. C. . . . 

Lac caprinum. Mufschenbr, 

Lac. Fretnd. . . . . . 

Urine, y. C. C. 

Id. Fremd. 


1.082 

i.oyd 

i.oyy 

1.030 
1.026 

i.opo 

1.031 
l.oop 
o.p6o 
1.020 
1.012 


Manati Lapis is faid to be a ftone, found in 
the head of the Manatee, or Sea' Cow of the Weji- 
Indies. ScQRafs Synopjis methodic a Animalium ^ua- 
drupedum (ifC. Land. idp3. 8°, Thefe. Stones and 
Pearls arc the heavieft of all the animal produdions 
we are acquainted with. 

Dr. yurm has.obferved, ‘Phil. Tranf. N®. 36p. 
that, in examining freih Human Calculi whilft they 
were ftill. impregnated with Urine, he had met fuch 
as exceeded the weight of fome forts of burnt 
earthen ware and alabdler, and approached very 
near to that of brick, and the fofter fort of paving 
ftone 3 which I have myfelf alfo found to be true. 
Whereas thofe who have made their experiments 
upon inch Calculi., as had moft probably been a 
conliderable time taken out of the bladder, and had 
confcquently loft, much of their weight, by the 
evaporation of the urine, with which they had at 
• firft 
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firfl: been faturated, have found thofe Stones commonly 
to have been but about one half part, and fomeof them 
no more than a fourth part, heavier than an equal bulk 
of Water. From whence it has been too haftily 
concluded, that thefe Stones have very improperly 
been called by that name, as not at all approaching 
to the Specific Gravity of even the hghteft real 
ftones that we have any account of. 

The Calculus Humanus and Animal Bezoar ap- 
proach nearly to each other in their Specific Gra- 
vity. 

Mr. Boyle has taken notice of the great difference 
to be found between the gravity of the true and the 
faditious Crabs- eyes. It isftrangethat the faflitious. 
Ihould be made of fuch materials as can bring them 
fo near to the mean gravity of true ftoncs : and 
this confideration may deferve the attention of thofe, 
who may think that any praticular dependence is to 
be had upon the ufe of thefe bodies in medicine. 

Dr. Jurin was the firft who carefully examined 
the Specific Gravities of the different parts which 
compofe Human Blood j and his experiments were 
performed with the greateft accuracy. It may be 
obferved, that the Blood is, by an eafy analyfis di- 
vided into Serum and Craffamenttm s and the Crajfa- 
mentum again into the Glutinous and the Red globular 
parts, whofe Specific Gravities are the greateft. It 
had before thele experiments been the general re- 
ceived Opinion, that the globules of the Blood were 
lighter than the Serum 5 and this indeed feemed to 
follow from Mr. Boyle's Experiments in his Natural 
Hiftory of Human Blood ; from which he deduced 
the Specific Gravity of the mafs itfelfi to be to- that 
- . ■ . - • 'of 
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of Water as 1040 to 1000, and that of the Serum 
alone to be to the fame as i i$o. And thefe num- 
bers 104.0 and 1190 had accordingly, till Dr. Jurm 
re-examined the affair, been conftantly taken to re- 
prcfent the true gravities of Human Blood and its 
Scrum refpefiively. See Dr. Juriris dijfertation in 
Phil. 7 ranf. N°- 3 Si. 

Milk is made by Dr. Freind to fall more fliort 
of the Gravity of Water, than it is made to exceed 
the fame by y. C. Poffibly this difference might 
arife from the Milk's being taken in one cafe warm 
from the cow, and in the other after it had flood 
ibttie rime. 


table IX. 

Of Salts, 

MERCURIUS dulcis bisfublim. Mufsch. 12.353 
Mercurius dulcis. Freind. . . 11.715 

Id. ter fublim. Mufschenbr. . . p.882 

Id. tcrtio fifljlim. Item Panacea rubra. 

Freind, ... . . 9 -^ 7 '^ 

Id. quater fublim, Mufschenbr. Item 
T«cj>ethum mincrale. _ . . 8.735 

Id. 4Jfo fublim. Item Turpeth mineral. 

Freind. .... 7.810 

Sublimat. corrofiv'. Mufschenbr. . 8.000 

Id. Freind. . ... 6.045 

Cinis clavellatus, fordibus falequc fuo neutro 
quodam (quod fere femper magis vel 
minus in cinere iUo reperitur^depurgatus. 
Fahrenheit. . . . . 3.117 

Sal illud neutrum. Fahrenheit. . 7,647 

,7 Saccharom 
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Saccharum Saturni, Item fal Nitri fix. 
Mufschenbr» 

Eadem. Freind. 

Magiftcrium Coralii. Item Pulvis fympathc- 
ticus- Freind. 

Taitarum vitriolatum. Mufschenbr. 

Id. Freind. _ . . . , 

Sal mirabile Glauberi. Mufschenbr. 

Id. Freind. 

Tartarum emeticum. Mufschenbr. 

Id. Freind. 

Sal Gemmae. Newtm.. C. • ' 

Nitrutn. Fahrenheit. 

Nitre. Newton. C. I 

-Id. Freind. 

Sal Gnaiaci. Item Sal enixum. Item Sal 
pmneUae. Item S. Polychreft. Mufsch. 
Eadem omnia. Freind. 

Sal maritimum. Fahrenheit. 

Cremor Tartar!. Item Vitriol, alb. Item 
Vitriol. rubefa£t. Item S.Vitriol. Mufsch. 
Cremor Tart. Item Vitriol, alb. Freind. 
Vitriol Englifh, a very fine piece. Boyle. 

D°. Dantzick. Newton. C. 

Alumen. Fahrenheit. , 1 . , 

Alum. Newton. 

Sal chaiybis. Freind. -Z • 

Bbraar^ J.C. , ; ; 

D"*. Newton. C. . . Z Z 
Vitxiolum yiride. Item Calcanth. mbefafl. 

Item S. Vkriol. alb. Freind. 

Sacch^ura albife. Fahrenheit. Z 

Mel. Villalpandut.' V 

Id. Ghetaldus Honey, Cotes. , 


i-745’ 

2.600 

2.231 
I 2.2518 
2.186 
2. 2 .^6 
2.132 
2.24.6 
2.o;7 

2^1 fO 

1.900 

1.671 

2.148 

2i030 

2.i2y 

i. 5>oo 
1.796 
1.880 

j. /if 

1.738 

1.714 
1*733 
1.720 

1.714 

1.671 

l.fOOr 

1.450 

Sal 
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Sal volatile Cornu Cervi. Mufschenb. 1.4.9^ 
id. Freind. . . . .1.421 

Sal Ammoniac, purum. Item Ens Martis 

femel fublimat. Mufschenb. , . 1.4^5 

Eadem. Freind. . . .1.374 

Ens Martis ter fublimat. Mufschenb. . 1.269 

Id. 'Freind. . . . . 1.233 

Moft of the experiments. in the ninth table are 
taken from Dr. Freind, who weigh'd the Salts in 
Spirits of Wine, and regifter’d the proportional gra- 
vity of the Salts to the Spirits. But the misfortune 
is, that the gravity of the Spirits of Wine he made 
ufo of is. not regifler’d ; fo that the experiments can- 
not with certainty be reduced to the common 
ftandatd of Water. He has deliver'd the gravity of 
Spirits of' Wine to be 0.818, and that, of Spirits of 
Wine rectified to be 0.78. I have iuppofed the 
Salts', to .be weighed in. the laft, as .being the fitteft 
for the purpbfe : but which he really ufed can only 
be conjedfured. 

There appears indeed to be a way to difeover the 
weight of tho Spirits, of Wine, in which Dr. Freind 
wjaghed. his Salts: for he weighed 60 Grains of 
Mctcury, both in Water and in Spirits of Wine, and 
the lofs of its ■weight was refpcftively 4^ Grains 
and 2^. Now the. gravities of thefe. Fluids muft be 
in the fame proportion,, and this would give for the 
weight of the Spirits of Wine 0.627, which is 
much too littlefor the weight of his own redlified Spi- 
rits iho eyen that is.lels than .what is affigned by any 
-Other autiior. So that, upon the whole, notixing 
can really be concluded from this experiment j and it 
r , . tixuft 
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muft be allowed befides, that 6 o Grains of Mer- 
cury take up too finall a balk in thefe Fluids, to 
have their gravities determined with any exaftnefs 
thereby. 

As Profeflbr Mufschenbroek has given in his table 
the fpecific weights of many of the fame fairs 
which are mentioned by Dr. Freind, but which dif- 
fer confidcrabiy from the weights above fet down, 
as refulting from the Doctor's experiments, I have 
alfo tranlcribed the Profeflbr’s numbers from his 
own table. Thefe do not however appear to me 
to be derived from new or differing experimente, 
but from the very fame related by Dr. Freind, only 
computed from fuppofition of a heavier fort of 
Spirits of Wine, whbfe fpecific gravity is fuppofed 
to have been 0.823. The gravity of the Sublimate 
carrojt've, fet down '8.000, I take to be a miftake, 
made by the writing down its comparative weight to 
that of the Spirits themfelves, inftead of the water to 
which it fhould have been referred. ' 

It requires great care and attention to take the 
Specific Gravities of Salts with fufiicient accuracy. 
They diffolve in Water, and in fome degree in all 
Fluids that partake of the nature of Water. If 
therefore Spirits of Wine are made ufe of for this 
purpofe, they ought to be highly rectified, their own 
gravity accurately afeertained, and their degree of heat 
fhould be preferved uniform; For as ’this Fluid rare- 
fies much fafter than Water-does,' iTthalldifferencc 
of heat wouldTenfibly affed the gravities of the Salts 
to be determined by *it. And perhaps Spirit of Tur- 
pentine 'were h more proper Fluid to be employed 
on thefe occafions. 

Q.qq 


It 
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It is remarkable, that Tartar •vitriofat. Sal 
Gem. Sal ntirabile, Sal maritimum^ Nitre, ^c. 
being Salts compofed of xlifferent Acids and an 
Alkaline Salt, ftould fo far exceed in gravity 
the Vitriolic Salts, compofed of the moft heavy 
Acid and a metallic Earth. Is not this owing to 
its forming left folid Chryftals, and to its contain* 
ing large quantities of Air concealed in its Pores? 

The great difference in the weight of the Nitre, 
in the feveral experiments of Fahrenheit, Newton, 
and Freind, may polEbly be owing to the quantity 
of its concealed Air. 

TAB. X. 

Of Ftuidt. 

MERCURY. Ward. C. (Sec Tab. I. -among 
the Metals.) . . . . i4,.ooo 

Oleum Vitrioli. Fahrenheit. . i.Syyy* 

Oy I of Vitriol. Newton. C . 1.700 

Spiritus Nitri Hermeticus. Freind. . 1.760 

l 6 .MuFchenb. . ... \. 6 to 

Umvium cineris clavellati, fale quantum 

fieri potuit impregnatum. Fahrenheit. 1.7713^ 
Id. alio tempore pr®p^atum. Fahrenh. i.yd34* 
Oil of Tartar. Cotes. Ol. Tartari per de- 

liquium. Mufschenb. . .1,55:0 

Spiritus Nitri, cum Ol. Vitrioli. Freind. 1.440 
Id. Mufschenb. . . . . 1.33S 

Spiritus Nitri etanmunig* Item, Bezoardi- - 
etis. Freind. s a » ' 1-410 

Spirit 
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Spirit of Nitre. Cotes. Item Sp. Nit, 
Bezoardicus. Mufschenb. . . i.jijr 

Sp. Nitri. Fahrenheit. . . 1.2935* 

Sp. Nitri dulcis. Mufschenb. . . i.ooo 

Aqua fortis tnelioris notae, Fahrenheit. 1.409* 
Badem, dupkx. Freind. . . 1.340 

' Aqua fortis. Cotes. . . . 1.300 

Badem, fimplex. Freind . . i.ioo 

Sdlutio ’ falis comm, in aqua faturata. 

Davies. . . . . * 1.244 

Badem, i in aquae 2,7 part, ponderis. 

Davies. . . . . 1.240 

Badem 1 in aqu$ 3 part.' 2 )dkiies. 

Badem, i in aquae 3 part. , Freind. . . il 14^ 
Badem, i in aquae 12 part. Davies. ijoSo 
Soap Lees the ftrongefl. furin. . 1.200 

D*. Capital. Jurtn. . . . 1.167 

Spirit of Vitriol. Freind. ,,^ .. . liaoo 

Spiritus Sails cum Ol. Vitriol. 1.174 

Idem, &c. Freind. . . 1.146 

Spirit of Salt. Cotes. Sp. Salis marini. 

Mufschenb. - . . . 1.130 

Sp. Salis communis, ■ i , ^'^$7 

Sp. Salis dulcis. Mufsch. \ . 0.971 

Id. Freind. . . . ^ . 0.85)0 

Sp. Salis Ammoniaci fuccinat. Item, cum 

ciner, clavellat. Freind. . . . 1.120 

_ . S^ Salis Ammoniac, cum caicc. ^FufscF. 0,972 
Idem cum caloe viva,* Freind. ©.890 

Sp. CosQU- Cervi non re^ific, Freind. . 1.073 

Sp. Serici. MufschewF, , • ? i-i :47 

Sp. Urin®. Cotes, . . . . 2.220 

Solutio Salis, enixij. i in aquae 7 garf. ' 
Freind,’ . ' . . . i.ioo 

Oleum 
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Oleum Sailafras. Mufschenb. 1.094 

Deco£tio Gentianas. Freind. . . 1.080 

Sp. Tartari. Freind. Mufschenb. . 1.073 

Decoftio Biftortai. Freind. . . 1.073 

Decoftio Sarz«. It. Chinae. Freind. 1.04,^ 
Deco£tio Ari. If. Sp. Sails comm.Freind. 1.037 
Oleum Cinnamomi- Mufschenb. . . 1.037 

01, Caryophyllorum. Mufschenb. , 1*034 

Bter Vinegar. Oxf. See. . , 1.034 

AcetumVinl. Mufschenb^ . . i.oir 

Id. diftillatum. Mufschenb'. . . 0:994 

Acetum. Freind. . . • . o.^j6 

Sack. Oxf. Sac. . . . 1.033 

Sp. Ambraj. • Mufschenb.. . . . 1.03 1 

Sea-Water. Cotes. .’ . . 1.030 

D®. fettled clear; Oxf. Soc. Ward. . 1.027 

College plain Ale. Oxf. Soc. ■. . 1.028 

Solutio Aluminis, i in aquae 7.33 part. 

Item Solutio Sal. Amm. purif. r, et 
vitriol, alb. i, in aquse 7 part. Freind. 1.024 
LaudaxHim iiquidum Sydenhami. It. Panacea 

Opii. Freind. . . . 14)24 

DecoSdo Cort. Perav. Item, Granatorutn. 

Freind. . • . . 1.624 

Moil Cyd#r, not clear. Oxf. Soc. . 1.017 

Aqua fluviatii-is. Mufschenb. . . 1.009 

Tinftura Aloes cum aqua. Item, Deco£iio 

Santali rubri. Fretnd. . . . i.ooo 

BLaln Water. Newton^ Reynold's. Common 
Water. Oates. Common clear Water. 

War.d. Pump Water. Oxf. Soc. J. C. 

Aqua. Ghetaldus. Aqua pluviatilis. 
Fahrenheit^ Mufschenb. &c. , . i.ooo 

Aqua 
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1. riii 


Aqua vel Vinmn. f^llalpandus, 7 

Aqua putcaiis. Mu/schen^. 

Oleum Foeniculi. Mufschenb. I 
Oleum Anethi. Mufschenb ^ 

Aqua diftillata. Mufschenb. 

Wine, Claret. Oxf, See. 

D°. red. Ward. 

Vinum. 'Fetitus. 

Id. Ghetaldus. (ad aquam ut p8-| ad loo.) 
Id. Burgundicum. Mufschenb. 

Oleum Sabin®. It. Hyflbpi. Mufschenb. 
Ol. Ambr®. It. Pulegii. Mufschenb . . 

OL Menth®.. Ir. Cumioi. Mufschmb. . 
Decodiio Sabin®. Freind. 

Infufio Marrhubii. If. Menth®. It. Abfynth. 

Freind. ..... 
OJ. Nucis Molchat®. Mufschenb. 

Ol. Tanaceti. Mufschenb. 

Ol. Odgani. It. Carvi. Mufschenb. 

Elixir Propr. cum Sale volat.. Ir. Infuiio 
The®. Freind. 

Ol. Spic®. Mufschenb:^ 

Ol. Roriiinarini. Mtfschenb. . 

Linfeed Oyl. Newton. C. 

D®.. Ward. . . . . 

Spirits of Wine proof, or Brandy.. Ward.. 
Sp. of Wine well redified. Newton. C. 
Alcohol Vini.. Fahrenheit. 

Id. magis dephl^matum. Fahrenheit.. 
Sp. Vini. Freind. ... , 

Id. redific.., Freind. 

Elprit dc yin ethexe.- Mufschenb.. 


i.oocs- 

O.ppp’ 

0-9P7 

Ov994 

0-993 

0-993 

o.ppa 

0.984 

o.pSj 

0.9 f 3 

o.p85 

0.978 

0-977 

0.9^0' 

0.950- 

0.948 

o.94<S 

0,940 

0.940 

O.patf 

0.934 

0.932 

0.931 

0.927 

O.U6 

o.Bid 

0.825 

0.818- 

0.781 

0.732. 

SpHitas^ 
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Spiritus Crod. Freimi. . 7 T o,$2f 

Laaip Oyl. Remolds. . . . 0,924 

Oleam. Ghetaldus. (ad aquam ut ad 

lOo.) .... o.pijS 

Oyl Olive. Newton. C. I . 0,913 

D°. Ward. . ... 0.912 

Sallad Oyl. Reynolds. - . . 0.904 

Oleum. VtUalpandus.. . . 0,900 

Id. FetitHS. . ... 0,891 

01. Raparam. Fahrenheit. . . 0,913 

Id. Ir. Tind:. Chalyb, Mynficht. If. Tin£l. 

Sulphur cum Sp. Terebynth. Freind. 
it. Huile de fem ences dc navets. Mufsch. o, 8 ^3 
Sp. Mellis. Mufschenb. . . . o.8gf 

Sp. Sails Ammoniac! cum calce viva. . 0.890 

Oleum Aurantiorum. Mufihenh. . 0.888 

Spirit of Turpentine. Newton. C. . 0,874 
Tind:-. 'Caftorei. Item Sp. Vini eamphorat. 

Freind. . . . . . 0,870 

Oyl ofTurpentine. Boyle V. 22. a. . 0.864. 

Ol. Terebynth.. freind, , . 0.793 

Ccrae. Mufschenh. Z 2 .. 0.831 

Tmi^a Goralliu Freind. \ ^ 0.82S 

Aqba co£^. Freind. ■ ~ . 0.7^0. 

AIk Newton. C. I . . . 0.001 2 f 

AktiPrme^.Edit. Acrjuxta 

iupcrficiem terras occupat quaff Ipatium 
Sfo partibus majus quam aqua e;uff 
dera pcmderis. . . ; 0.001 18 

Ttee feme, by an experiment made bytiie 
late Mr.Brancis Hauksbee F.R.S. when 
the barometer ftood at 29.7 inches. 

See Fhyjtco Mathem. Ex^. pag. 74. 

4 


0.001 13 
As 
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As to the abfolute weight of water with which 
all the other bodies are compared in thefe Tables, 
Mr. Boyle tells us in his Medtcma Hydroftatica, 
printed in the new Edition of his Works, V. ip. 
that he had found by his own experiments, that a cubic 
inch of clear water weighed Troy Grains. And 
Mr. Ward of Cheftery who afterwards purfued this 
affair with great accuracy, determined that a cubic inch 
of common clear water did weigh by his tryals 
ay 5.1 8 like Troy Grains, or o.5'274,y8 decimals of 
the Troy Oumot dr o.yySdpy of the Ounce ADer- 
di^is, agreeable to what Mr. Reynolds had for- 
merly deliver’d, who found the inch cubic of JELain 
Water to weigh by his experiments o.y/pogd deci- 
mals of the lame Averdupois ounce, differing from 
the other only 0.000339 parts. 

Bu|, as the accuracy of all the experiments in 
thefe tables depends upon the identity of the 
weight of CommonWater, it may not be improper to 
afeertain that point by a Note taken from Mr. 
Boyle’s Medicina Hydrofiatica, V. 18. h. where he 
exprefles hirnfelf in the following manner. 

“ It fpecioufly may, and ^probably will be 

objetied, that there may be a great difparity 

betwixt the liquors that are called, and that de- 
fctvedly, Common JVater. And fome travellers 
“ tell us from the prefe, that the water cf a eettain 
caliern rwer, which if J miftahe not is 
is by a fifth part lighter than Our water. Btw — - 
“ having had upon feverai occalions the opportunity 
“ as well as curiofity to examine the weight of 
divers waters, Ibme of them taken up in places v«ii^ 

4* diftani 
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** diftant from one another. I found the difference 
^ between their Ipccific gravities far left than almofk 
“ any body would expeft. And if I be not much 
deceived by my memory (which I muft have 
recourfe to, becaufe I have not by me the notes 
“ I took of thofe trials) the difference between 
waters, where one would expedt a notable dilpa- 
rity, was but about the thoufandth part (and 
** fometimes perchance very far left) of the weight 
of either. Nor did I find any difference con* 
fiderable in reference to our queftion, between 
“ the weight of divers waters of different kinds, as 
“ ipring-water, river- water, rain-water, and fhow- 
water; though this laft was foniewhat lighter 
than any of the reft. And having had the curio- 
‘‘‘ lity to procure fome water brought into Englandy 
if I much mifremember not, from the river 
Ganges itfclf j I found it very little, if at all, 
lighter than fbme of our common waters." 

- The hcavieft fluid we are acquainted with, next 
to. Mercury y is Oyl of Vitriel, or water impregnated 
with the Vitriolic Acid in the higheft degree we 
can obtain it, being almoft double the weight of 
Water. 

The next is probably the faturated folution of 
the fix’d Salt of Vegetables i being a ponderous 
Salt, and dilToIving freely in Water. 

The next to this is Spirit of Nitre. Spirit of 
Salt is lighter, and inferior in weight to the Jatu- 
rated Jolution of Salt itleJf. 

It is, obfervable, that marine or comfnon Salt 
and Nitre differ little . in gravity, contrary to the 
nature of their Spirits. 


The 
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The fevcral folutions of common Saltt if accu- 
rately repeated, would fhew in what proportion 
the gravities of fluids increafe, upon the addition 
of Salt : and that Sea-Water does not contain one 
twenty-fourth part of Salt. 

I have omitted in this table the three animal 
fluids. Milk, Serum of Blood, and Urine', as the 
fame may be feen before in the ^th table, that of 
animal parts \ but it may be noted in general that 
the fpecific gravity of all thefe fluids is nearly the 
fame as that of Sea Water. 

There arc in Dr. Freind’s table fcveral decoftions. 
of Plants, which I have inlertcd, altho^ they are 
not I think of much ufe,- nor greatly to be de- 
pended upon. Several of them .are lighter than 
common Water, in contradiQion to Dr. ymin’s ob- 
ftrvation, that Vegetable Farts are all heavier than 
Water: But it is probable thefe Experiments were 
made before the ‘Decobiions were reduced to the 
temper of Common Water. 

What is meant by the Aqua coUa oFDt.Freind 
in his table, I cannot imagine r not having any idea 
of fuch a change by boiling or otherwife, as can 
deprive common water of a full fourth part of its 
weight. 

Since the denfity of the Air is as the force by 
which it is comprefled, it follows that the yrcight 
of any portion of Air mufl: vary in the lame pro- 
portion with the weight of the whole Atmofphere : 
which in our climate is not iefs than one tenth of 
the whole weight, allowing the Barometer to vary 
from 28 to g I Inches. 


Rrr 


Again, 
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Again, by an experiment of the late Mr. Hmkshee's 
in his fPhyf. Meehan, exp. pag. 170. the denfity of 
the air varies one eighth part between the greatefl: 
degree of Heat in Summer, and. that of Cold in the 
Winter Seafbn. So that the Air, in a hard froft 
when the Mercury ftands at 31 inches, is near a 
fifth part fpecificaliy heavier, than it is in a hot. day 
when the Mercury ftands at 28 inches. 

TAB. XI. 

From Monf. Homberg and John Cafpar 
Eifenfchmid, of the proportion of the fpecific 
weights of certain fluids in the Winter to the 
weights of the fame in the Summer Seafon, 


Mercurius ; 

% 

i.oo 475 > 

Aqua pluvialis ^ « 

* 

1. 00809 

Aqua fluviatilis 7 

■ 

1. 008 1 1 

Aqua diftillata 

* 

1.00815 

Spirit. Vitriol, 

• 

1.01272 

Lac bubulum ; 7 

« 

1. 013 id 

Aqua marina . 7 , 

• 

1,01371 

Spir. Sails . 


i.oi4,<S7 

Acetu'm . i - 7 

* 

i.oidoo 

01. Vitrioli 7 . . 


1.0213 1 

01. Terebynth, 7 7 

• 

1.02141 

Aqua fortis , 

• 

i.o2(>37 

01. Tartar! . 7 7 

• 

1.03013 

■ Spir. Vinl 7 7 

• 

1.03127 

Spir. Nitri 7 * 7 

♦ 

1,04386 

The 
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The Oyls of Olive and fwect Almonds congeal- 
ing with the cold, could not be examin’d by the 
Araeometer in the winter feafon- 

According to this table, the increafe of the fpecific 
weight of common water in the winter above its 
weight in the fummer,is not more than about the one 
hundred and twenty-fourth part of the whole j which is 
little more than half of what Mufschenbroek 

has elfewhere accounted the fame, deforte qu' unfied 
eubique Rhenan d’Eau, qui pefe environ 64. livres en 
Ete,fe trouvera etre en Hiver de prefqne 6^ livres. 
Effai de ‘Phyftme p. 424. but fare this difference 
is much too great. ... 

Notwithftanding that ^1 fluids are condenfed hf 
cold, it is only till fuch time as they are ready to 
freeze •, for upon the freezing they immediately ex- 
pand .again, fo as for the ice to be lighter fpecifi'cally 
than the 'fluid of which it is formed,, and to fwijn 
in it : Mufsebenbroek gives -the fpecific -weight of 
Ice to be to that of Water commonly as 8 to p. 
La pefanteur de la Glace ef ordinairement a . cells 
de I’BaUf comme 8 a p. pag, 441. I am not-ac- 
■quainted with -any other accurate experiments upon 
this fubjedt, and it is hard to get ice in which 
there are not large bubbles of air included. 

The ^bilofophieal Society at Oxford, together 
with their Table of Specif c Gravity already fooften 
mentdoned in the foregoing pages, -commuftjeated 
befides at the fame tiooc,. . to-the- • 

'ancAher Table of a grofict nature indeed, but 
which being printed in the fame Number 169. of 
the ^bUofophical TranJaStions, and appearing to 
be of ttfe.for many purp'ofes; I havckth&ght 

Rrrz the 
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the fame not improper to be here alfo tran* 
feribed. 

Of the weight of a cubic foot of divers grains 
Wcy tried in a veffiel of well-feafori d Oaky 
•whofe concave was an exabi cubic foot. 

The following bodies were pouted gently into 
the vefiel, and thole in. the firft 12 experiments 
were weigh’d in fcales turning with two ounces j but 
the laft 7 were weighed in fcales turning with one 
ounce. The pounds and ounces here mentioned are 
Averdupois weight. 


ife -§ 

1. A foot of Wheat (worth 6^. a bulhel). 47 8 

2. Wheat of the beft fort (worth 6 s. ^ d, 

a hulhel)* Both forts were red Lammas 
Wheat of laft year. . . . 48 4, 

5. The lame fort of Wheat meafured a fe- 

cond time. . . . . 48 2 

4. White Oms of the laft year. . .29-8 

The beft fort of Oats were zd in a 
bulhel better than theie. 
f . Blew ^eafi (of the laft year) and much 

worm-eaten. . . . . 49 X2 

6 . White “Pe^e of the laft year but one yo S 

7. Barley of the laft year (the beft fort foils 

for \s, 6 dAa a quarter more than this) 41 a 

5. -Malt of the laft year’s Barley, made 2 

months before. . . .^04 

9. Field Beans of the laft year but one. . yo 8 

10.. 
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10. Wheaten Meal (unfifted). 

11. Rye Meal (unfifted). 

12. Water. 

13. Bay Salt. I 

14. White Sea Salt. Z 

If. Sand. . I 

16. Newcaftle Coal. I 

17. Pit Coal, from Wednesbuty 63 5 but 

this is very uncertain in the filling the 
intcrftices betwixt the greater pieces. . 63 o 

18. Gravel. . .. .. .. 109 f 

19. Wood Afies-. Z Z ^ fS f. 

Of the fame nature is alfb the following account' 
of Xbe difference of the weight of fame Liquors 
upon the Tunn compared to Rain- Water, icom the 
Experiments made formerly by Mr. Reynolds in the 
Xower of London, and communicated to the Royal 
Society, with his others before-mentioned, by Mr.. 
Smethwick, ffuly 7. 1670.. 


ife 

62 

P 

8 f 

67 


4 

5 

I 

12 

4 

iz 


fB 5 Averd^i., 

Mufeadine Wine was found heavier 

than Rain Water . . ii a 

Milk .. . Z ^ ..84 

Sherry .. . . *.53 

Ale ' .. 1 , a 

Canaiy Wine t I . 3 3 

Small Beer . Z ' ^ 3j 

White Wine wasfoond lighter than 
Raim Water . ^ * a 


Bhenifli 
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Ife 5 A’verdiip, 

Rheaifti • .14, 

Claret . , .16 

Sallet .Oyl ; ° ; . 21 6 

The proportion given by this Author as the true 
one, of the Averdupois Pound to the Troy Pound is, 
that fourteen of the Jformer are equal to feventeen 
of the latter. 

From whence the Averdupois Pound would be 
ifound eqpal to dpp^.aSfjand the Ounce to 437.143 
Troy Grains i which is indeed a little lels than the 
lame have lince been determined by others j for 
Mr. PFard of Chejle 'r gives from a very nice expe- 
: riment as he calls it, of his own, that one pound 
was equal to .14 ounces .11 peny weight 
c.aad , . :Trjiy.S^^4}^^r, dr .to 6999^, and confe- 

jquently .“the oupce Averdiipois to .437,47 of the 
fame grains. And fevexal Gentlemen of the Royal 
Society i who very carefully on 22 April 1743. exa- 
mined the original ftanda,rds of weights kept in the 
Chaniberlain‘s Office of his Majestit’s’ Exchequer, 

« :£E|(iqd,^,j3TOn jhe medium of the feveral trials which 
they made with thofe ftandards, that* the pPound 
Averdup^s^ was cquai to 7000.14, and the Ounce 
A'oerdiqpoisSo^^y.^i X^oy Grains. ’Phil. Tranf 
N“. 470. 

I fhall conclude thefe papers with the two Tables 
AtovexMarmus Ghetaldus meiitioned in* the begin- 
ning, whichil here tranferibe, with an account of 
ibme of their ulcs, in his own words. 
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Ad cempArAndum inter fe dmdecim corporunt genera, 
gravitate, et magnitudine Tahell-u 
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escempU gratiay qmm habet rationem in 

f ravitate plumbum ad aurum. Intelligatur plum' 
urn, qmniam levius ejl auro, gravitatem habere i, 
et in linea plumbi, in prima columna nommata, Jkb 
tituh auri, qutsratur auri gravitas, ea ent 
plumbum igitur ad aurum rationem habehtt^ in 
gravitate ut i, ad lij-. Sienim Jumantur duo cor- 
pora magnitudine aqualia, tinum plumbeum alterum 
aiireum, jit autem plumbei corporis gravitas i, au- 
rei erit i-|4> quare corpus plumbeum ad corpis 
aureum ejufdem magnitudinis rationem habebit in 
gravitate ut i, ad i-i|. Comparantur autem inter 
fe genera diverfa gravitate, in corporibus magni- 
tudtne tequalibus. 

Rurfus, quaro quam habet rationem in gravitate 
aqua ad argentum vivum. Intelligatur aqua, ut 
levior argent a vivo gravitatem habere i, et in 
linea aqua, fub tituJo argent i vivi, quaratur ar~ 
genti vivi gravitas, ea erit aqua igitur ad 
argentum vivum rationem habebit in gravitate ut 
1, ad 

Contra, quaro qmmodo fe hahent in magnitudine 
aurum et plumbum. Intelligatur aurum, quoniam 

f avhts ef plumbo, magnitudinem habere i, et in 
uaplu^i, fub tituh auri, queer atur plumbi mag- 
niPmo, .ea erit aurum igitur ad plumbum fe 

habebit in magnitudme ut x, ad fi enim fu- 
mantur duo corpora aque gravia, unum aureum, al- 
terum plumbeum. Jit autem corporis aurei magni- 
tuda 1, plumbei erit j quare corpus aureum ad 
corpus pbffnbeum ejtjdem gravitates fe habebit in 
magnitudim ut i, ad Comparantur autem in- 
ter fe genera diverfamagnitudine, in corporibus aque 
gravwus^ 
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Sgxro dlntque, quomdofe hahent in manit^Ji^. 
ftrru^, ,t aqna, ponntur ferrum, m irS fa^ 
r,asmmdmem ijere i, it in linen 
tuto prrt, quaratur aauie " 

ferrum igitu 
eu ij ad 8, 



’A^era, 
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Altera, ad comparar.dum inter fe dtiodeeim corpor&m 
genera, gravitate, et magnitudine, Tabella. 
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^aro exempli gratia^ quanam Jit ratio in gra- 
vitate, ami ad argentum. Intelligatur aurum quo- 
niam gravius eji argento, gravitatem habere 100, et 
in linea auri, fiib tttulo argenti, reperietur argenti 
gravitas f4-|4' igitur ad argentum rattonem 

habebit in gravitate ut 100, ad f4.jY. Si enim Ju- 
mantur duo corpora, magnitudine aqualia, unum 
aureum, alterum argenteum. Jit autem aurei corpo- 
ris gravit as 100, erit argent ei 54775 quare corpus 
aureum ad corpus argenteum ejujdem magnitudmis, 
rationem habebit in gravitate, ut 100, ad 5477. 

^aro, quomodo fe habet in gravitate aqua ad 
vinumi quoniam aqua gravior eft vim, inteltigatm 
ejus gravit as 100, et quoniam in linea aqua, 
titulo vini, datur vini gravit as 987, aqua oA vi- 
num fe habebit in gravitate, ut 100, ad 

Contra quaro quomodo fe habent in magnitudine 
argentum, et aurum. Intefhgatur argentum ut levins 
auro, magnitudinem habere 100, et-in linea auri, 
fub titulo argenti, qnaratur auri magnitudo, ea 
erit 5477, argentum igitur ad aurum fe habebit in 
magnitudine, ut 100, ad 5477. Si enim fumantur 
duo corpora aque gravia, unum argenteum, alterum 
auretm, jit autem argent ei corports magnitudo 100, 
erit aurei 5477 ? qiiare corpus argenteum, ad corpus 
aureum eiujdem eravttatis, fe habebit in maznitudine, 
ut 100, ad 5477- 

^aro denique, quomodo fe habent in magnitudine 
aqua et argentum vivum. Quoniam aqua levior eft 
argento vivo, intelligatur ejus magnitudo 100, et 
in linea argenti vivi, fub titulo aqua, quaratur 
argenti vivi magnitudo, et reperietur aqua 
igitur ad argentum vivum fe habebit in magnitu- 
dine, ut 100, ad 7 A. 

FINIS. 
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I. An Account of the Experiments made hy 
fome Gentlemen of the Royal Society, in 
order to meafure the abfolute V zlocity of 
Electricity ; communicated, to the Royal 
Society hy ilfr* Wir Watfon jP.i?. S. 

5#4^oa,27.TLAID before the Royal Society the Be- 
a ginning of laft Winter an Account* of 
what had been done by -fome Gentlemen, in order 
t.o ^ccrtaittj thc reQse^aive ,VsiQbitrs:s,,of Elearicity 
and Sound 3 ftoin. which fir. d|j^ared^ &ac tbfo^h a 
Space mcaforing <573^, Be®! 
ceptible iii a t^antity of Time iels' than ^^ .of a 
Second. But the Gentlenaen concerned were de- 
if poffible, of afeertaining the abfolute Velo- 
city of Eleftricity at a certahi Diftapoes. and a Me.- 
thod had been thought of, by wHich this might be 
determined with great ExaQrhefo ^ 

_ Accordingly, Astguji y- 1 748 .there met at Shafer’s 
Hill for this Purpofe, xla&fPrefident of the Rtyal 
Society the Rev. Mr. Birch, the Rev. Dr. Bradley ^ 
Aftronomer Royal, James Barrow Efq? Mr. ^Uicot^ 
Mr. George Graham^ .Richard Graham Efq3 the 
Rev. Mr. LofWriey Charles Stanhope Efqj and myfelf, 
who were of the Royd Society^ Dr. Bevis, and 
- T^s, Grifekmo iun. a Member qf,i^ ^^fgcademy 
Sciences yt 'v' Jr ' 

IT was agreed to clerical Circuit of 

twOtl^M^ s in the ihiddie of which an Obfery^ 
was eott^e.in each Hand one of the Extremhiff qf 

’ ..r»J J 

• See tirefc Tra>^, N*. 485. 
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a Wire, which was a Mile in Length. Thefe Wires 
were to' be fo dilperfed, that this Obferver being 
placed npon the Ploor of the Room near the elec- 
trical Machine,' the other Ofalervcrs might be able 
in the lame View to fee the Explolioa of the charged 
Phial, and die Obferver holding the Wires j and 
might take notice of the Time lapfed between the 
difeharging the Phial and the convulfive Motions of 
the Arms of the Ob^rver iii confequence thereof j 
inafmuch^ this Time would Ihew the Velocity of 
Eleliricityi through a Space equal to the Length 'of 
the Wire between the coated Phial and this Ob- 
ftrver. 

The identifying Machine was placed in the fame 
Houfe as itwaslafl Year. -We then found ourfelves 
greatly embarked by die Wire’s being condu^led 
by the Side Of the Road,, which we Were compell’d 
to, on accoiinc of the ‘Space nccefiaiy 'fdr, theniea- 
ferinfg of Soandt But ib great a Didance from the 
Machine was not now wanted, thohgh the Circuit 
through the Wire was intended to be at Icaft two 
Mdesi. 'We had dtfeover’d, by our former Experi- 
saemsr^at^he only Caution now ncceflary was, 
t&Sft conduced hp^ri dry- ^ticks' 
not tOOch the Gfound, ea^ or a^ Hon- 

de^ic, in a confidcasa&le'‘15i^rie'. In any Part of 
thdr Leiigdir BF eadi other, the 

Retu«K of'j^ Wbos' be they ever fo frequent, im- 
ported & tlie Wire had been found to con- 

fo mudi better than the Sticks. It 
IS^^^fifeefbte ^thought ‘proper to place chefe Sticks 
in. a pK^k! iffty VafdS diftant- from the Machine. 
The Length of this Field being eleven Chains, or 
jfad eight Returns of the Wire from the Top 

- . - '■ to 
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to the Bottom of the Field, made fomewhat more 
than a Mile, and fixteen Returns more than two 
Miles, the C^antity of Wire intended for the Elec- 
tricity to pais through to make the Experiment. 

We had found iaft Year, that, upon difeharging 
the eic£trified Phials, if two Obfetyers made their 
Bodies Part of the Circuit, one of which gialped 
the leaden Coating of the Phial in one Hand, and 
held in his other one Extremity of the coaduding 
Wire; and if the other Obferver held the other Ex- 
tremity of the conduding Wire in one Hand, and 
took in his other the. fhort irpti Rod with which 
the Explofion was made s upon this Explofioa, I 
they were both Shocked in the feme Iwaat, which 
was that of the Explofion of the Phial. If tWefore 
an Oblcrver, making his Body Part of the Circuit, 
was fliocked in the Inftant of the Explofion of the 
chaiged Phial in the middle of the Wire, no Doubt 
woaid remain of the Velocity of Eiedricity being 
inftantancous through the Length of that whole 
Wire. But if, on the contrary, the Time between 
making the Explofion, and feeing the Convulfiom 
in the Arms of the Obferver holding the condud- 
ing Wires, was great enough to be meafured, we 
then fhould be able to aleertaia its Velocity to the 
Diftance equal to half the Quantity of Wire em- 
ployed only, let the Manner of the Eledricity’s 
charging itfelf be what it would, . . .» , . , . " 

It has been a with S'fbhsiiayc <»n- 

itdhc'd this Sub|ed, whdher the J^cdricity:, in com- 
pleting the Circuit from the Matter eontained |n 
the pafied eirher by the Wire in the 

to the Cks^g .of.lhe Glafs, the contrary; 

T 1 1 a the 
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the Coating to the Wire in the Mouth, or other- 
wife directed itfelf both Ways at once J That the 
Electricity muft pafsofFoneof thefe three Ways, was 
certain, as the Explofion would not be complete, 
unlefe in the Inftant thereof fome Matter very non- 
electric communicated between the Wire m the 
Mouth, and the Coating of the Glafs. Unicfs there- 
fore the Obferver was placed in the Centre of the 
conducting Wires, it might be objected, that the 
Experiment was not made with the Exadnefs necef- 
fary j bccaufe any- Perfon, who was of Opinion that 
the Electricity directed itfelf from the Mouth of the 
Glafe to the Coating, might objeCt, if the Wire from 
the fliort iron Rod to the Obftrver was only half 
the Length of that between the Obferver and the 
•Coating of the Glafs, that the Electricity, in the Time 
-found, palfed only through the Ihort Wire, and wee 
verfa. But if, as it was here thought proper, the 
Obferver was placed in the Centre of the conduct- 
ing Wire, let the Direction of the Electricity be 
what it would, no Difference could happen in the 
Refult of the Experiments, if made with the necef- 
fary Caufioja ^ , becaufe, , if the Effects in the middle 
and^botfe Ehds of the Wires were inftantaneous, the' 
C^clafion therefrom would be very bbviouS.; To 
tiaafce' the - Experimenr, the fame Phial Elicd with. 
Eilitigs of Iron, and coated with Sheet-Lead, which 
was ufed laft Year, was placed in the Window of 
the Room near the Machine, and was connected to 
the prime Conductor by a Piece of Wire. To the 
Coating of this Phial a .Wire was fattened j which, 
being ednduded upon dry Sticks to the before-meu- 
tioQcd Efeid, was, Gdctied in like manner to the Bot- 
, tom i 
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tom 5 and being conducted thus from the Bottom of 
the Field to the Top, and from the Top to the Bot- 
tom feven other times, returned again into the Room 
and was held in one Hand of an Obferver near the 
Machine. Fiom the other Hand of this Obferver, 
another Wire, of the fame Length with the former, 
was conducted in the fame manner, and returned into 
the Room, and was fatten'd to the iron Rod with 
which the Explofion was made. The whole Length 
of the Wires, allowing ten Yards for their Turns 
round the Sticks, amounted to two Miles a Quarter 
and fix Chains, or \Z2j6 Feet. 

As the Night preceding thefe Experiments had 
.been very rainf. Care wajs taken, by filk Lines pro- 
perly difpofed, that the Wires in their Pa^ge fram 
the Window of the Houfe- might not touch tho 
Wood thereof j left, from the Moifture of this Wood, 
the eledfrical Circuit might be fhortened. 

-When, all Parts of the Apparatus were properly 
difpofed, fevcral Explofions of the Charged Phial 
were made^ and it was invariably feen, that the 
Obferver holding in each Hand one of the Extre- 
mities of thefe Wires was convulfed in both his 
A.rms in the Inftant of making the Explofions. 

Inftead of one, four Men were then placed hold- 
ing each other by the Hand near the Machine, the 
firft of which held in bis right 'Hand one Extre- 
mity of the Wire, and the laft Man the other in 
his left. They were all fceri convulfed in the In- 
ftant of the Explofion. Every one who felt it,com- 
plained ,of the Severity of the Shock. 

. ,lt was. then defired, by one of the Gentlemen 
concerned, that an Explofion fhould be made with 
the Obferver holding only one of the Whes. -This 
. - was 
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was done accordingly; but the Obfcrver felt no- 
thing, the Phial difcharging itfelf in a different 
manner to what it did before, on account of the 
Circuit's not being compleated. 

It was then tried, whether an Obferver would be 
ihocked upon the Difcharge of the Phial, if the 
two Wires at their Extremities {lightly touched each 
other, whilft an Obferver at the fame time held one 
of thefe about a Foot from their Ends in each of 
his Hands. Upon Trial he felt nothing, though 
the Phial exploded very quick, becaufc the iron 
Wire conduced the Elediticity better than the 
Body of the Obferver. 

It was then tried, whether or no, as the Ground 
was wet, if the Explofion was made with the Ob- 
ferver holding the Extremity of each Wire {landing 
upon the Ground near the Window of the Houfc, 
any Difference would arifc in the Succefs of the 
Experiment. No Difference was found, the Ob- 
ferver being {hocked in^e Inllant of the Explofion, 
as before, in both his Arms, and acrofs his Brcaft. 

Upon thefe Confideratioas we were fully fatif- 
fied, that through the whole Length of this Wire, 
being, as I mentioned before, twelve thoufand tw® 
faundfed and feventy-fix Feet, the Velocity of Elec- 
tric^ was inftMitaneoas. — 

As it was found laft Year, we c^ferved again, 
that aithou^ the eleftrical Commotions were very 
fevere to thofe who held the Wires, the Report of 
-the Explofion at the prime Condudlor was little, in 
compatifon of that which is heard when the Circuit 
is {how. ' From whence it was con j enured, that the 
very loud Report, in the Experiment of Leyden is 
•confined to a very fliort Circuit, 
i / % 


n. 
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H. An Account of double Foetus’s of Calves, 
kjMonf le Cat, ikf.X). F.R^S. &c. dated at 
Rouen, Auguft 20. 1748. N. S. Tratf 
Idted from the French by T. S, Z>. 
F,R.S. 

27.ir have, ftnce the Month of "January 
1748. iJBf- been in Poffcilion of a Chiid, 

born in our City of Rouent which Ijas iwaHeads, four 
Arms, four lower Extremities, and two Trunks united, 
and as it were blended together. About that time I 
publifhcd * a Defcriptidh of the internal Parts of this 
Monfter, which had but one Heart j^but I did notcaufc 
Draughts to be taken of thofe Parts:. and it would 
now be a difficult Matter Ip have' thein drawu Cq 
as to exhibit a good Reptefchtafion of the State in, 
which they then were. This Negligence, through 
which I am deprived of thofp curious and ioftruftiye 
Figures, which this monftrous Birth would have af< 
forded, made me wifhfbr a like Opportunity, in fome 
m'eafure at leaft to make amends for that Fault. 
This Opportunity prefeated itfelf in January 1748.^ 
not in a human Fat us ^ -but in a Calf, which the 
Butchers of our Hofpital cut out of a Cow. 

The DeferiptioH which I lhall give of this Mon*- 
her, will be ffie Explanation of th««Fi^a*fes"that fe- 
prefent it, 1 • ' ■ > - 'r '> 1 ' : ■ 

, ' "Plate 

i. ■ i ni 1 i ' iJ i m 

* Jaurnol ‘ ' ' ‘.'I 
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Tab. I. Fig. 1. 

The outward Surface of the double Calf is here 
exhibited, about one fourth of the natural Size. 

Fig. 2. 

The Integuments of the Brcaft being raifed, there 
appears the Union and reciprocal Infertion of the 
peroral Mufcles of each Subieft into one common 
Linea alba. None but the inmoft Plans were at- 
tached to the Bones. 


The Mufcles being removed, one Sternum^ com- 
mon to both Subjedls, appears in Sight. 

There was a StemuM intircly fimilar to this, on 
the other or oppollte Side. 

Tab. II. Fig. 4 . 

A. The Apex of the Heart common to both. 

B. The right Auricle of the Subjeft B. 

C. , The 'mktios Aorta. 

®,The fuperior Aorta of the Subjed 5, from 
which ifltiie the right Subclavian f:* the 
Carotids 

E. The pulmonary Artery of the fame Subjed B, 
5P, Its Lungs. 

FFy The fuperior Vena cava of both Subjeds. 

Their inferior Vena cava. 

GG. The Thymus, or Throat Sweet-Breads, 
a, of Subjed A, A Trunk formed by the Reunion 
of the Carotids**, and the Subclavians -f- ,* which 
Trunk commonly conftitutes the fuperior Aorta, 

as 
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As appears in the Subjcd B: but in this Subjefb 
it only fends a fhiall Canalts arteriofus,- y, 
into the inferior Aorta C. 

A thick common Trunk of the pulmonary Ar- 
tery and the inferior Aorta. The latter plainly 
appears a Continuation of this Trunk i whereas it 
is commonly a Continuation of the Aorta, a., 2) .* 
and the pulmonary Artery, ,S, E-, only furniflies 
the Aorta, «, y, C, which makes but one Canal 
in ordinary Subjefts, with a Qanalis arteriofus, ot 
Canal of Communication (See Fig. y. in the 
Subje<3:\5j, And indeed I am of Opinion, that 
this Strudure, which feems extraordinary, is na- 
tural to every Foetus that is not far advanced, as I 
explain it in my Courfe of Phyfiology under the 
Article of the Foetus i and that it is a Confe- 
quence.and Proof of the mechanical and fuccef- 
fivc Formation of the Organs of its Circulation, 
which begins by the lower Circle made by the 
umbilical Vein, as the firft Mover; the Trunk of 
the Vena ca'va, the inferior Aorta, and the 
Branches of the Vena cava, which correipond 
with it. Now the Subjed A had feveral Marks, 
which demonftrated that its Formation was lefs 
advanced than that of the Subjed B. 
a,ig,ee. The. Oefophagus of each Subjed, TF, The 
Windpipe. 

The Spleen, S, the Stomach of the Subjed A, 
Vi The Liver, which feems to belong to the Sub- 
jedr B. 

Under them the great and fmall Inteftines. 

Ki The umbilical Vein of the Subjed A, through 
which having tnade an Injedion, the whole Liver 
y uu was 
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was injeaed, but the Heart and Veflels were not: 
fo that it is probable this Vein was diftributed no 
farther than the Liver, and had no l^uBus njeno- 
fus that pafs’d to the Cava and Heart. 

L The umbilical Vein of the Subjea B, which 
received a large Branch of the umbilical Vein of 
the Subjea^: and which Branch feemed to fupply 
the Place of the venal Dud, that was wanting. 

Having thrown in the Injedion through this 
Vein i, the Heart and Veflels of the two Sub- 

jeds were injeded. , , a . • u- t 

MM The Orifices of the umbilical Arteries, which 
were but two in Number, one for each Sufajed j 
the one and the other ifluing from the right Iliac 
of each Subjed. 

fj. The Opetungs of the Urachh which were very 
large. 

Tab. II. Fign f- 

The other Side or View of this Monfler, wherein 
the Subjed is to the right i the Subjed B to 
the left. 

The Thymus of each Subjed. 
h. The right Auricle of the Subjed yf. 
r,. The left Auricle of the Subject B, 

d, The fuperior Aorta of the fame. 

e. Its pulmonary Artery. 

£ The Canabs arteriofus-, which here had the fame 
Structure that all Fostufs of nine Months or 
more ufually have. 

Its inferior Aorta. 

hh The inferior Vmut cava of each Subject. 

/, The 
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iy The Azygos of the Subject B. 
k. Its OefophagttS. 
ly Its Stomach. 
niy Its Spleen. 

nfiy Part of the Lungs of each Subject. 

Oy The Liver of the Subjeft 

Tab. II. Fig. 6. 

This Plate reprefents the Heart, which is com- 
mon to the two Subjects, laid open tranfverfally. 
The anterior Part is lifted up, to Ihcw the Cavities 
and the Orifices of the Veffels of its Bafc. The 
Figure is of about half the natural Size. 

This Heart bad only two Cavities, 2), JS, as 
ufual i but the right Cavity or Ventricle 2) belonged 
to the Subject and the left Ventricle JS to the 
Subjeft A. 

Into each of the Cavities 2) E there opened four 
Orifices j viz. two arterial, which were thofe of 
the pulmonary Arteries, a, a, and of the Aortdsy 
byb i and two venal Orifices, or thofe of the right 
and left Auricles, for the Blood of the Cavay c,c, 
and of the pulmonary Veins, d, d. 

I give the Name of Aorta to the fuperiot arte- 
rial Trunk by of the Subject A, iii Conformity 
with the ufual Appellations, and becaufe in com- 
mon Subjects this Trunk alone deferves Aat Name 5 
aldiough in this Cafe the pulmonary Artery a yifibly 
conftitutesthe principal Part of the mS^tioTAortay c. 

ffy The inferior Cava. 

gg. The fiiperior Cava. 

hy Part of the Branches of the pulmonary Artery. 

ky The Valve of the Orifice of the right Auricle 
in the Subje^l: B. 


U uu 2 


III. 
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III. ExtraSi of a Ljetter from the Rev. Dr* 
Doddridge to Henry Baker F. R. S. corf 
cerning a Wether giving Suck to a Lamb ; 
and of a monftrous Lamb. 

^ear Sir^ Northampton, July z. 1748 . 

^eai oa. a?-*" I ^HE Occafion of my writing to you 
JL inform you of a re- 

markable Faft, which I have juft heard from a 
Member of the Church of which I ani Paftor, and 

in whom I can intirely confide. He tells me, 

that he- has in Upper Heyford Field, about four 
Miles. from this Town, a Wether-Sheep which now 
fucklcs a Lamb. I know not by what Accident, the 
Lamb fometime fince ran after it, and fixed upoii 
its Paps 5 drawing hard. Milk followed. The Lamb 
has fubfifted very well upon what it fucked from 
him, and at the late Ihearing Time he himfelf prefted 
the Teats, and Milk came out in a conliderable 
Quantity. 

This reminds me of what Mr. Ray, tells us from 
Boccone, that a Countryman in Undrria' noucilhed 
his Child by his own Milk, and Florentihus and 
Malpighius are quoted on the fame Occafion. Bar- 
iholinus, in his Anatomy, p. ziy. has fome remark- 
able Paflages to this Purpofe : he quotes a Paflage 
in Arifiotk concerning a He-Goat in Lemnos, who 
had a great Quantity of Milk. 

I fhall add to this a Ihort Account of a 
monftrous Lamb, which was weaned in a Field 
near JSLe’wport Fagnel about the Middle of 

lafl: 
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3 aft March, and was brought to me foon after it 
died. It had two perfect Heads (and two long 
Necks), each as large as that of a common Lamb, 
but fucked only with that on the right Side. So 
far as I could leain the Organs of both were com- 
plcat. It walked only on four Legs, but had a fifth 
hanging down between the two Necks," rather 
longer than the other four 5 the Bones and Hoof 
were double, and had four Claws : the concave Side 
of It .was turned upwards, and whenever the Crea- 
ture walked this Leg moved up and down as it 
lecmcd fpontaneoufly, and in a manner anfwerable 
to the Motion of the other four : it had two Tails, 
but no Vent behind : it had alfo two diftinct Spines, 
but they met about five Inches above the Tail, and 
then divided again ; but where they met they were not 
as one intirc Spine, but as two adhering to each other. 
There were two Sets of Ribs, only.:. thole which 
met upward (where the Spine fhould regularly have 
been placed) vere rather ftiorter than the other; 
and it fee'raed that the Blade-Bone belonging to the 
doubled Leg that grew between the Necks was 
larger than the reft, and feemed to be two Bones, 
but not intirely diftinct: it had two Hearts of equal 
Bigncls, lying over each other almoft like a St. 
J[ndr€‘w*s Crofs, or (as we ftiouid fay in Heraldry) 
Saltire-wife. There were two Oefo^hagi and two 
A^era Arteria: four , final! Lobes of Lungs, but . 
the, two Gullets were inferred into one common. 
Stomach. 1 am not Mafter enough of the Form- 

ation of ruminating Animals to inform you farther 
what was peculiar in this. We found nothing pre- 
ternatural in the Formation of the Intefiines, but 

_ .. the. 
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the Tails grew fo near, that the Return of both fecmcd 
to point to one Vent, tho’ as I obfcrvcd, the Anut 
was deficient. It bad three Kidneys, one of them 
very large in proportion to the other two ; fo that 
1 apprehend there was a Conjunftion. 

I fend you this Account whiift the Matter is ffcih 
in my Memory, and am, 

^ear Sify 

TourSy ^c. 

P. Doddridge. 


IV, from a Letter fent hy Monjieur 

Buffon, Member of the Royal Academy 
of Sciences at Paris, ifo Martin Folkes 
Lfq'y Pr. jR. (S', comerning his Re-imiention 
of Archimedes’s Burning Specula. 

^ttti Z7. S what I read fbme time fincc to 
*748. XjL Academy upon the Sub- 

jc^iof my Re-invention of Archimedes’^^ burning 
Specula, cannot appear in our Memoirs before the 
Year 1747, I think of publifhing by themfelves my 
Qbfervations upon thcfe Mirrors, as foon as I ftiall 
fittisfy myfelf upon certain Particulars, by fbme new 
Experiments 1 am now preparing to make. The 
Speculum I have already co^ruSed, and which is 
but fix Eect broad and as tnany high, burns Wood 
at the Diftance of 200 Feet, it melts Tin and Lead 

at 


* See thcfe N». 483. 
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at the Diftancc of above izo Feet, and Silver 
at fo. The Theory which led me to this Difeo- 
very is founded upon two important Remarks, the 
one that the Heat is not propcnrtional to the Quantity 
of Light, and the other that the Rays do not come 
parallel from the Sun, The firft of thofe, which 
appears to be a Paradox,i is neverthelefs a Truth, of 
which one may eafily fttisfy one's felf, by refleaing 
that Heat propagates itfclf even within Bodies^ and that 
when one heats at the fame time a large Superficies, 
the Firing is much quicker than when one only 
heats a fmall Portion of the fame. 

lam, 

the Cii&teaii de Montbaid m 
3urgui5dy^Sept. i S. N.S. 1 748. 

BuSbn. 


V. An Effay m Quantity j mcMfimed iy read- 
ing a Hreatife^ in which Simple and Com- 
pound Ratio’s are applied to Vutue and 
Merit, hj the Rev^ Mr, Reid ; communi- 
cated in a Letter from the Rev. Henry 
Miles £>.!>. ^ F.RJS. to Martin Folkes 
Pr.R.S. 

Sect. i. . _ 

What it: 

s.iai Sfov. 3 -^! INCE tnathenoatical Dcmonffmclon 
1748. is thought to carry a peculiar Evi!- 

dcnce along with it, which leaves no Room for 
further 0iiptttej: it may be of Ibme 01 c, dr Enter-, 

tainment 
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tainment at Icaft, to inquire to what Subjeds this 
kind of Proof may be applied. 

Mathematics contain properly theDodlrine of Mea- 
fure 3 and the Obje£t of this Science is commonly 
faid to be Quantity} therefore Quantity ought to be 
defined. What may be meafured. Thofe who have 
defined Quantity to be whatever is capable of More 
or Lefs, have given too wide a Notion of it, which 
I apprehend has led fome Perfons to apply mathe- 
matical Rcafoning to Subjeds that do not admit 
of if. 

Pain and Pleafiire admit of various Degrees, but 
who can pretend to meafure them ? Had this been 
poflible, it is not to be doubted but we fhould have 
had as diftind Names for their various Degrees, as 
have for Meafiires of Length or Capacity j and 
a^Jatient fhould have been able to defcribe the 
C^antity of his Pain, as well as the Time it began, 
or the Part it aflfedcd. To talk* intelligibly of the 
Quantity of Pain, we fhould have fome Standard to 
meafure it by; fome known Degree of it ib well 
ascertained, that all Men, when they talked of if, 
fhould mean the fame thing; we fhould aifo be 
able fb qtMnpare other Degrees of Pain with this, 
fo as^ to perceive diftinctly, not only whether they 
exceed of fall fhort'of it, but how far, or in what 
proportion ; whether by au half, a fifth, or a tenth. 

Whatever has Quantity, or is meafurable, nmft 
be made up of Parrs, which bear Proportion to one 
another, and to the Whole; fo that it may be in- 
creafed fay Addition of like Parts, and diminifhed 
by Subtraction, msy be multiplied and divided, and 
in a Word, may bear any Proportion to another 
a Quantity 
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Quantity of the fame kind, that one Line or Num- 
ber can bear to another. That this is effcntial to 
all mathematical Quantity, is evident from the firft 
Elements of Algebra, which treats of Quantity in 
general, or of thofe Relations and Properties which 
are common to all Kinds of Quantity. Every alge- 
braical Quantity is fuppoled capable not only o£ 
being increafed and diminilhed, but of being exadtiy 
doubled, tripled, halfed, or of bearing any aflignable 
Proportion to another Quantity of the fame kind. 
This then is the CharaQ:eriftic of Quantity ; what- 
ever has this Property may be adopted into Mathe- 
matics j and its Quantity and Relations may be mea- 
fured with mathematical Accuracy and Certainty. 

Sect. 2. 

Of Proper and Improper G^antUy- 

There are fome Quantities which may be called 
■ Proper, and others Impwper. This Diftindion is 
taken notice of by Arijlatlsy but it deferves fome 
Explication. 

I call that 'Proper Quantity which is mcafured by 
its own Kind ; or which of its own Nature is capa- 
ble of being doubled or tripled, without taking in 
any Quantity of a different Kind as a Meafure of it. 
Thus a Line is mcafured by known Lines, as Inches, 
Feet, or Miles j and the Length of a Foot being 
known, there can be no Queftion about the Length 
of two Feet, or of any Part or Multiple of a Foot. 
And th's known Length, by being multiplied or di- 
vided, is fufficient to give us^ a diftin6l: Idea of any 
Length whatfoever. 


Xxx 
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Improper is that which cannot bemeafurcd 

by its own Kind 5 but to which we affign a Meafure 
by the means of fome proper Quantity that is related 
to it. Thus Velocity of Motion, when we confider 
it by itfeif, cannot be mcafured. We may perceive 
one Body to move fafter, another flower ; but we 
can have no diflind Idea of a Proportion or Ratio 
between their Velocities, without taking in fome 
Quantity of another Kind to meafure them by. 
Having therefore obferved, that by a greater Velocity 
a greater Space is palled over in the fame time, by 
a left Velocity a left Space, and by an equal Velo- 
city an equal Space i we hence learn to meafure 
Velocity by the Space paffed over in a given Time, 
and to reckon it to be in exact Proportion to that 
Space : And having once afligned this Meafure to ir, 
we can then, and not till then, conceive one Velo- 
city to be exactly double, or half, or in any other Pro- 
portion to another j we may then introduce it into 
mathematical Reafoniog without Danger of Confu- 
jRon, or Error, and may alfo ufe it as a Meafure of 
other Improper Quantities. 

All the Kinds of Proper Quantity we know, may, 
I think, be reduced to thefe four, Extenlion, Du- 
jatiopr Number, and Proportion. Tho’ Proportion 
be meafurabie in its . own Nature, and tlierefore 
hath Proper Quantity, yet as Things cannot have 
Proportion which have not Quantity of fome other 
Kind, it follows, that whatever has Quantity muft 
have it in one or other of thefe three Kinds, Ex- 
tenfion, Dvttatkm, or Number. Thefe are the Mea- 
fures of themfelves, and of all Things elfe that are 
meafurabie. 


- Number 



[ 5<^9 ] 

Number- is applicable to feme things, to which it is 
not commonly applied by the Vulgar. Thus, by atten- 
tive Confideration, Lots and Chances of various Kinds 
appear to be made up of a determinate Number of 
Chances that are allowed to be equal } and by num- 
bering thefe, the Values and Proportions of thofc 
which are compounded of them may be demon- 
ftjated. 

Velocity, the Quantity of Motion, Denfity, Elafti- 
city, the Vts mjita, and impreffa, the various Kinds of 
centripetal Forces, and different Orders of Fluxions, 
are all loaproper Quantities 5 which therefore ought 
not to be admitted Into Mathematics, without lav- 
ing a Meafure of them afligned. The Meafure of 
an improper Quantity ought always to be included 
in the Definition of it; for it is the giving it a 
-Meafure that makes it a proper Subject of mathe- 
matical Reafoning. If all Mathematicians had con- 
fidered, this as carefully as Shl/aac Newton appears 
to have done, forne Labour had been faved both to 
themfelvcs and to their Readers. That Great Man, 
whole clear and comprehenfiye Underftanding ap- 
pears, even in his Definitions, having frequent Oc- 
cafion to treat of fuch improper Quantities, never 
fails to define them, fo as to give a Meafure of 
them, either in proper Quantities, or in- luch as 
h.ad a known Meafure. This may he fecn in the De- 
finitions prefixed to his ‘Bfincip. Pbtk Nett. Math. 

It is not eafy to fay how many Kinds of impro- 
j)cr Quantity, may in time, be introduced into Ma- 
thematics, or to what new Subjects Mcafurcs' may 
be applied: But this I think we may conclude, 

Xxx 2 that 
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that there is no Foundation in Nature for, nor can 
any valuable End be fervcd by applying Meafure to 
any, thing but what has thefe two Properties. Firft 
it muft admit of Degrees of greater and lefs. Se- 
condly, it muft be aftbciated with, or related to 
fomething that has proper Quantity,^ fo as that when 
one is increafcd the other is increafed, when one is 
diminifhed, the other is diminilhed alfo ; and every 
Decree of the one muft have a determinate Magni- 
tude or Quantity of the other conefponding to it. 

It fometimes happens, that we have Occafton to 
apply different Meafures to the fame thing. Centri- 
petal Force, as defined by Newton, may be mea- 
furcd various Ways, he himfelf gives different 
fores, of it, and diftinguifties them by different 
Names, as may be fcen in the abovc-mentionedr 
Definitions. 

In reality, I conceive that the applying of M eafures to 
things that properly have not Quantity, is only a Fiaion 
or Artifice of the Mind, for enabling us to conceive 
more eafily, and more diftinaiy to exptefs and demon- 
ftrate, the Properties and Relations of thofe things that 
have real Quantity. The Propofitions contained in the 
two fitft Books of Newtons ^rincipU might per- 
haps be expreffed and demonftrated, without thofe 
various Meafures of Motion, and of centripetal and 
imprefled Forces which he ufes: But this would 
occafion fuch intricate and perplexed Circumlocu- 
' tions, and fuch a tedious Length of Demonftrations 
as would fright any fober Perfon from attempting 
to read them. 

4 
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Sect. 3. Coroll, fir ft. 

From the Nature of Quantity we may fee what it 
is that gives Mathematics fuch Advantage over other 
Sciences, in Clear nefs and Certainty j namely, that 
Quantity admits of a much greater Variety of Re- 
lations than any other Subjedof human Reafbningi 
and at the fame time every Relation or Proportion 
of Quantities may by the Help of Lines and Num- 
bers be fo diftinaiy defined, as to be eafily diftin- 
guifhed from all others,, without any Danger of Mif- 
take. Hence it is that we are. able to trace its Re- 
lations through a long Procefs of Reafpning, and 
with a Perfpicuity and Accuracy which we in vain 
expeft in Subjedts not capable of Menfiiration.. 

Extended. C^antitks, fuch as Lines, Surfaces and’ 
Solids, befides what they have in common with all 
other Quantities, have this peculiar. That their Parts 
have a particular Place and Difpofition among th'em- 
felves: A Line may not only bear any alSgnable 
Proportion to. another, in Length or Magnitude, 
but Lines of the fame Length may vary in the Dif- 
pofition of their Parts 5 one may be ftreight, another 
may be Part of a Curve of any Kind or Dimenfion, 
of which there is an cndlefs Variety. The like 
may be faid of Surfaces and Solids. So that ex- 
tended Quantities admit of no lefs Variety with re- 
gard to their Form than with regard to their Mag- 
nitude : And as their various Forms may be exadly 
defined and meafured, no left than their Magni- 
tudes, hence it is that Geometry, which treats of ex- 
tended Quantity, leads us into a much greater Com- 
paft and V^iety of Reafoning than any other Branch 
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of Mathematics, Long Deductions in Algebra for 
the moft parrarc made, not fo much by a Train of 
Reafoning in the Mind, as by an artificial kind of 
Operation, which is built on a few very fimple 
Principles: But in Geometry we may build one 
Propofition upon another, a third upon that, and fo 
on, without ever coming to a Limit which we can- 
not exceed. The Properties of the more fimple 
Figures can hardly be exhaufted, much left thofe 
of the more complex ones. 

Sect. 4. Coroll. 

It may I think be deduced from what hath been above 
faid. That mathematical Evidence is an Evidence fui 
generis, not competent to any Propofition which does 
nor cxptefe a Rrelationof Things meafurabie by Lines 
oir Numbers, All proper Quantity may be meafured 
By thefc, and improper Quantities muft be meafured 
by thofe that are proper. 

There arc many Things capable of More and Left,, 
which perhaps are not capable of Menfuration. 
Tafles, Smells, the * Senfations of Heat and Cold, 
Beauty, Pleafiire' all the Affections and Appetites 
"bf the Mind, Wifdom, Folly, and moft Kinds of 
Probabifity, with many c^her Things too tedious to 
enumerate, admit of Degrees, but have not yet been 
reduced to Meafure, nor, as I apprehend, ever can 
be. I fay, moft Kinds of Probability, bccaufe one 
ICind of it, the Probability of Chances is pro- 
perly meafurabie by Number, as is above obferved. 

Aitho'’ Attempts hat'e been made to apply mathe- 
matical Reafoning to fbme of thefe Things, and the 
Quantity of Virtue and Merit in Actions has been 

meafured 
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mcafurcd by finiple and compound Ratios-, yet I 
do not think that any real Knowlege has been ftruck 
out this Way: It may perhaps, if difcretely ufed, be 
a Help to Difeourfe on thefe Subjeds, by pleafmg the 
Imagination, and illuftrating what is already known; 
but until our AfFedions and Appetites fhall themfelves 
be reduced to Quantity, and exad Meafures of their 
various Degrees be alfigned, in vain fhall w^eefTay to 
nieafure Virtue and Merit by them. This -is only to 
ring Changes upon Words, and to make a Shew of 
mathematical Reafoning, without advancing one 
Step in real Knowlege. 

'Sect. y. Gw//. 3. 

I apprehend the Account that hath been given of 
the Nature of proper and improper Quantity may 
alfo throw fonie Light upon the Controverfy about 
the Force of moving Bodies, which long excrcifed 
the Pens of many Mathematicians, and for what I 
know is rather drop’d than ended/ to the no fmall 
Scandal of Mathematics, which hath always boafled 
of a Degree of Evidence, inconfiftent with Debates 
that can be brought to no IffiieT 

Tho’ Philofophers on both Sides agree with one 
another, and with the Vulgar in this, That the 
Force of a moving Body is the fame, while its Ve- 
locity is the fame, is increafed when its Velocity is 
increafed, and diminifhed when that is diminifhed. 
But this vague Notion pf Force, in which Both Sides 
agree, tho" pethaps fufScient for common Difeourfe, 
yet is not fufficient to make it a Subjeft of mathe- 
roatkal Reafoning: la order to that, it muft be 
more accurately defined, and fo defined as' fP give 

us 
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US a Mcafurc of it, that we may underftand what is 
meant by a double or a triple Force. The Ratio of 
one Force to another cannot be perceived but by a 
Meafure; and that Mcafure muft be fettled not by 
mathematical Rcafoning, but by a Definition. Let 
any one confider Force without relation to any other 
Quantity, and fee whether he can conceive one 
Force exadly double to another ; I am fure I cannot, 
nor fhail, till I fhall be endowed with fome new Fa' 
cultys fori know nothing of Force but by its Effeds, 
and therefore can meafure it only by its Effeds. Till 
Force then is defined, and by that Definition a 
Mcafure of it afligned, we fight in the dark about a 
vague Idea, which is not fufficiently determined to 
be admitted into any mathematical Propofition. 
And. when £uch a Definition is given, the Contro- 
verfy will prefently be ended. 

Sect. 6 . 

Of the Newtonian Meafure of Forces 

You fay, the Force of a Body in Motion is as its 
Velocity : Either you mean to lay this down as a 
Pefinition i&Newton himfelf has done ; or you mean 
to affirm it as a Propofition capable of Proof. If you 
mean to lay it down as a Definition, it is no more 
than if 5 'ou fliould fay, 1 call that a double Force 
which gives a double Velocity to the fame Body, a 
triple Force which gives a triple Velocity, and fo 
on in Proportion. This I intirely agree to; no 
mathematical Definition of Force can be given that 
is more clear and fimjrfe, none that is more agree* 
able to the common Ufe of the Word in Language. 

For, 
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Eor fiacc all Men. agree, that the Force of the Body 
being the fame, the Velocity muft alfo be the famei 
the Force being increafed ordiminilhed, the Velocity 
muft be fo alfo, what can be more natural or pro- 
per than to take the Velocity for the Meafure of 
the JForce> 

Several other things might be advanced to flicw 
that this Definition agrees beft with the common 
popular Notion of the Word Force. If two Bodies 
meet diredtly with a Shock, which mutually de- 
ftroys their Motion without producing any other 
lenfible Effe^i, the Vulgar would pronounce with- 
out Hefitation,' that they met with equal Force s and 
fo they do, according to the Meafure of Force above 
laid down ; For we find by Experience, that in this 
Cafe their Velocities are reciprocally as their Quan- 
tities of Matter. In Mechanics, where by a Machine 
two Powers or Weights are kept in equilibrio, the Vul- 
gar would reckon that thefe Powers a£t with equal 
Force, and fo by this Definition they do. The 
Power of Gravity being conftant and uniform, any 
one would expect that it fhould give equal Degrees 
of Force to a Body in equal Times, and fo by this 
Definition it does. So that this Definition is not 
only 'clear and fimple, but it agrees beft with the 
Ufe of the Word Force in common Language, and 
this I think is all that can be defired in a Defi- 
nition. 

But if you are not fatisfied Vith' laying it down 
as a Definition, that the Force of a Body is as its 
Velocity, but will needs prove it by Demonftration 
or Experimenti I muft beg of you, before you take 
one Step in the Proo^ to let me knowl!w|iat you 

Y y y " ' ‘ ‘ mean 
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mean by Porce, and what by a double or a triple 
Force. This you muft do by a Definition which 
contains a' Meafure of Force. Some primary Mea- 
fure of Force muft be taken for granted, or laid 
down by way of Definition ; other wife we can. 
never reafbn about its Quantity. And why then 
may you not take the Velocity for the primary Mea- 
fure as well as any other ? You will find none that 
is more fimple, more diftin<ft, or more agreeable to 
the common Ufe of the Word Force: And he that 
rejects one Definition that has thefe Properties, has 
equal Right to rcjed: any other. I fay then, that it 
is impoflible, by mathematical Reafoningor Experi- 
ment, to prove that the Force of a Body is as its 
Velocity, without taking for granted the thing you 
would prove, or fomething elfe that is no more 
evident than the thing to be proved. 

Sect. 7. 

■ Of the Leibnitzian Meafure of Force. 

. Let us next hear the Leibmtziany who fays, that 
the Force of a Body is as the Square of its V elocity. If 
be lays this down as a D^nition, I {hall rather 
agree to it, than quarrel about Words, and for the 
future fhall undcrftand' him, by a quadruple Force 
to mean that which gives a double Velocity, by ^ 
times the Force that which gives three times the 
Velocity, and fo on in duplicate Proportion. While 
he keeps by his Definition, it will not ncccflarily 
lead him into any Error in Mathematics or Mecha- 
nics. For, however paradoxical his Conclufions 
may appear, however different in Words from theirs 

who 
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who meafure Force by the fimpie of the Velo- 
city 5 they wUl in their Meaning be the fame ; Juft as 
he who would ball a Foot twenty-four Inches, with- 
out changing other Meafures of Length, when he 
fays a Yard contains a Foot and a half, means the 
very fame as you do, when you fay a Yard contains 
three Feet. 

But tho’ I allow this Meafure of Force to be dif- 
tinft, and cannot charge it with Falfhood, for no 
Definition can be falfe, yet I fay in the firft place, 
it is lefs fimple than the other i for why fliould a 
duplicate Ratio be ufcd where the fimple Ratio 
will do as well ? In the njext pja^c, this Meafure 
of Force is ieft'SgreeaWe to thc:co.mm0n ‘.Ufeof ij^ 
Word Force, as hath been Ihewa above i and tha 
indeed is all that the many laboured Arguments and 
Experiments, brought to overturn it, do prove. 
This alfo is evident, from the Paradoxes into which 
it has led its Defenders. 

We are next to confider the Pretences of the 
Leibnitzian, who will undertake to prove by De- 
monftration, or Experiment, that Force is as the 
Square of the Velocity. I ask him firft, what he 
lays down for the firft Meafure of Force ? The only 
Meafure I remember to have been given by the 
PhUofophers of that Side, and which feems firft of 
all to have led Leibnitz into his Notion of Force 
is this: The Height to which a Body is imped’d by 
any imprefted Force, lays he, the whole Effedt 
of that Force, and therejfere muft be proportional 
to the Caufe; But this Height is found to be as the 
Square of the Velocity which the Body had at the 
Beginning erf its Motion. 

Yyya la 



In this Argument I apprehend that great Man has 
been extremely unfortunate. Tor, \Ji, Whereas all 
Proof fhould be taken from Principles that are com- 
mon to both Sides, in order to prove a thing wc 
deny, he aflumes a Principle which we think far- 
ther from the Truth ; namely, that the Height to 
which the Body rifcs is the whole Effect of the Im- 
pulfe, and ought to be the whole Meafure of it. 
idly. His Reafoning ferves as well againft him as 
for him : Tor may I not plead with as good Reafon 
at leaft thus? The Velocity given by an impreffed 
Torce is the whole Effedt of that imprefled Force 5 
and therefore the Force muft be as the Velocity. 
%dly^ Suppolirig the Height to which the Body is 
raifed to be the Meafure of the Force, this* Princi- 
ple overturns the Conclulion he would eftablilh by 
it, M well as that which he oppofes. For, fuppofing 
the firft Velocity of the Body to he ftill the fame j 
the Height to which it rifes will be increafed, if 
Ac Power of Gtavity is diminifhed j and diminifhed, 
if the Power of Gravity Is increafed. Bodies defeend 
flower at the Equator, and fafter towards the Poles, 
as is found by Experiments made on Pendulums, 
If then a Body is driven upwards at the Equator 
with a given Velocity, and the fame Body is after- 
wards driven upwards at L&ipfick with the fame 
Velocity, the Height to which it rifes' in the former 
Cafe will be greater than in the latter; and there- 
fore, according to his Reafoning, its Force was 
greater in the former Cafe; but the Velocity in 
both was the fame ; confequently the Force is not 
as the Square of the Velocity any more thaa as the 
Velocity. ' " 
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Sect. 8. 

RejieBi ’tons on this Controvert, 

Upon the ’Wiiole, I cannot but think the Contro- 
vertifts on both Sides have had a very hard Task j 
the one to prove, by mathematical Reafoning and 
Experiment, what ought to-be taken for granted, 
the other by the ihme means to prove what might be 
granted, making fome Allowance for Impropriety 
of ExprefEon, but can never be proved. 

If fome Mathematician fhould take it in his Head' 
to affirm, that the Velocity of a Body is not as the 
^ace 'it faflfes, over in » given Time^ but as the 
Square of that Space;- you might bring, mathemati- 
cal Arguments and Experiments to confute him }- 
but you would never by thefe force him to yield, 
if he was ingenuous in his Wayi becaufe you have 
no common Principles left you to argue from, and 
you differ from one another, not in a mathematical 
Prppofition, but in a mathematical Definition. 

Suppofe a Philofopher has confider’d only that 
Meafure of centripetal Force which is proportional 
to the Velocity generated by it in a given Timcj 
and from this Meafure deduces feveral Propofitions. 
Another Philofopher in a diftant Country, who has 
the fame general Notion of centripetal Force, takes 
the Velocity generated by it, and the Quantity of 
Matter together, as the Meafure of it. _ From this 
he deduces., feveral Gonclufions, that feem direflly 
contrary to thofe of the other. Thereupon a ferious 
Controverfy. is begun, whether centripetal Force be 
as the Velocity, or as the Velocity and Quantity of 
Matter taken together. Much mathematical and: 
4 experimental 
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experimental Duft is raifed; and yet neither Party 
can ever be brought to yield 5 for they are both in 
the right, x^nly they have been unlucky in giving 
the fame Name to different mathematical Concep- 
tions. Had they diftinguifhed thefe Meafures of 
centripetal Force as Newton has done, calling the 
one Vis centrifeta ^antitatis acceleratrix, the 
.other ^antitas matrix •, all Appearance of Contra- 
diftionhad ceafed, and their Propofitions, which 
feem fo contrary, had exadly tallied. 


Vf. ^ Letter from Rich. Haflel Bfq% F. R.S. 
to Peter Daval Ffq'y Seer* R. S* concerning 
a large Piece of a Lath being thruji into 
a Man$ F>yQy wbo recoverd f it* 

SIR, 

Rtai Nov. lo.-!- thought the following Cafe fo 
*7+8. extraordinary as to be word! the No- 

tice of the Royal Society. If you think fo too, I 
be^ you to communicate it. 

Ort 5W»«^thc Jim. if syj. Henry Haljey, 

of South mimSi Labourer, ihruft a long Lath with 
great Violence into the great Cmthus of the left 
lEyeof Edward Roberts of the fame Place Labourer, 
which broke off quite fhort fo that a Piece two Inches 
and near a half long, half an Inch wide, and above a 
quarter of an Inch thick, {fee Tab. I.) remained in his 
Head,and was fo deeply buried there, that it could fcarce 
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be feen, or laid hold of. He rode with the Piece of 
Lath in him from Kick's Endj where, the thing 
was done, to Barnet, which is above a Mile, to 
the Houfe of Mr. '^uftinian Morje, a Surgeon there, 
who extrafl-ed it with DiiEculty j it flicking fo hard, 
that others had been baffled in atteinpting to cx- 
tra£t it. Roberts continued dangcroufly ill a long 
time } but at laft, by the Blefling of God, and the 
Care of Mr. Morfe, recover’d intirely, and has the 
Sight of the Eye, and the Ufe of the Mufeies. 
But Lome time after he feemed well, he told me, 
that, upon leaning down forward, he felt great 
.Pains in his Head. The Piece is fuppofed to have 
pafled behind the right Eye. I am, 

SIR, 

Lincoins-Lm, Nov. IS, Towt humbh Servant, 

I748- 

Richard Hafiiiij 

VII. SunV EcKpfe ^ July 14, 1748, 
obferved at Marlborough .Houfe, voith the 
twelve Foot rejraSiing "Telefcope, fix d as a 
Finder to the *Fube of the^ great twelve Foot 
RefieBor ;• John Bem-ikt Z). 

Read Nor. ' r . , 

10* 174S* Apfarent Time. . . - 

d f / i/ 

Juh it- 9 - fo The Beginning,' which perhaps 

might be a'' or 3'' fooncr. 

39 ’ 
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Apparent Time. 
t k I n 

^uly 13* 9 - 39> 4*‘ The firfl: little Spot in the 

Weftern Clufter, quite co- 
vered. 

f*. 00. The biggeft of that Cluftcr 
quite cover’d, yet fomewhac 
doubtful for flying Clouds. 

10. iz. 08. The middle one of three con- 
flderable Spots towards the 
Eaftern Limb half covet’d. 

The End could not be pre- 
cifely obferved for flying 
Clouds? at 12. op. ly. it 
was not quite over 5 but at 
12. op. 35. the Sun was 
clear, and nothing of the 
Eclipfc left. 

B. The Wind was fo boifterousy that no Thafes 
' coidd be meajured with a Micrometer. 

The yioovCs Eclipfe of July 28. 174,8. obferv'd at 
the fame TJace. 

28. lol 13- 28. The Tenumbra difccrnible. 

^ 06. 30. The Beginning, as moft of 
the Company judged. 

18. 38. Mare Humorum juft touch’d, 

2d. 24. Began to touch Tycho. 

27. yi. Tycho bifedted. 

24. op. Tycho cover’d. 

2p. y3. Touch’d Grimaldi. 

30. 2y- Mare Humorum cover’d. ' 

34, 14. QrimalS cover'd. 



m 
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July 28. 12. 24. 30. The End, 

27. 40. The Penumbra qiute gone; 

About the Middle of the EcHpfe, the Moon’s Dia- 
meter, perpendicular to the Equator, meafur’d in a 
5- Foot Tekfcope was 33' fo'’'} perhaps if'' or 20" 
greater than it would have been found to be with 
a 12 Foot Tube. 

J. Bevis-’ 

I lately received the following Letter from 3 
Perlbn unknown to me. 


S I Rj Lufffwkk near ^hrapfim NorlhamptmJhiri» 

I HAD the Pleafure to obfetve the Sun’s Eclipfo 
July laft, which was as follows. The Beginning 
9*. i'. o". a.in. The End o. y. 2f. p. m. at 10*. 
32". 10'. a.m. 10°. i8'. were dark, which I take 
to be the grcateft with us. Thefe are apparent 
Times, from a well adjufted Clock (by a Meridian 
drawn June 10, on a Plate of Metal), and cor* 
reded to the Time of Obfervation. 

Our Latitude is f z°. 27'. 30". I hope by this, 
and future Obfetvations, I fliall be able to deter- 
mine our Situation with relpedt to yours. I am, 

SlRf &c. 

0 &. 21. 1748, 

Mark Dajr. 


Z z z 
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Vm.An Ohfervationofan exiraordinaryLunar 
Circle, &nd of two ParafeleneV, fnade at 
Parisj Oft. 20. 1747. N. S. and of th& 
Eclipfe Sun, July 14. 1748.0. S. by 
Augiiftine Nathaniel Grefchow, Memb. of 
th& Royal Acad, of Sciences at Berlin, 

Tranfiated from the Prench by T. S. M^D. 

Read Not. lo.^^CTOBER 20. at Night, the Sky 
1748, darkened by a flight Fog, thro’ 

which the Moon appeared of a firey-red Colour, till 
8*. 40”. when the Fog was thoroughly difperfed,and 
the Heavens w^c overcaft with a whitifh ftreaky Cloud. 
At the fame time there appeared round the Moon a 
Halo (Tab. H. F^g. 7. ABCHy) accompanied with 
four other Segments of Circles, two of which EAF 
and GHoi ten Degrees, were concentric, fo as to have 
their common Center at the Zenith. The Segment 
or Arch IFL on the Nortli Side, of feven Degrees, 
was concentric with the great lunar Circle, and 
confequently had the Moon for its Centre ; and in 
fine the Arch MCN^ which faced the Horizon, was 
of twelve Degrees. 

Befides thefe four Segments, what was moft re- 
markable was a Mock-Moon or Farafelene B, 
fhaped like a Mock-Sun or Far helms. The Dia- 
meter of this Mock-Moon, tho’ ill-determki’d, was 
of 3y Minutes at leaft, with a Tail BF oppofite to 
the Moon, as the Tail of a Comet is oppofite to the 
Sun. This Tail varied in its Degree of Light from 
time to time,. extending as far as the Arch IFLt 

which. 
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which, as well as the Arch GHi was 4 Degrees di- 
ftant from the lunar Circle ABCD. The Tara- 
Jelene B had the fame Colours with a common 
TarhelmSy excepting that they were not fo lively, 
but they very much inclined to the tawny, cfpe- 
cially on the Side, which faced the Moon. This Tara- 
felene was in the fame Altitude as the Moon. Its Tail 
was much more faint and tranfparentj inalmuchas 
Capella appeared thro’ this luminous Tail. The 
lunar Circle was much weaker to the South, 

and there appeared no Tarafelene on that Side. 
This Meteor did notfeem to undergo any Alteration 
till^**. 18'. w^nMhe Atmofphere was cover’d with 
thick Clouds. 

The Clouds being diminilhed at 32^ the 
Meteor appeared again, but very diflferent from what 
it was before j for, inftcad of feeing a lunar Circle 
with 4 other Arches of Circles, 1 faw the luaat 
Circle TiABT^t and on the South Side a faint 
Arch of four Degrees, having the Moon for 
its Centre in common with the great lunar Circle. 
There were likewifc two Tarafelenes, one of which 
B was to the North, and the other to the South, 
as they are exprelTed in Fig, 8. Thefe two Tard- 
Jelenc’s did not call: fo ftrong a Light as that which 
had appeared before, nor were' they fo diftindly 
formed. On the contrary, the lunar Circle was very 
beautiful, and remarkably bright, until 9^. 
when the whole Thtsmomema difappeared, and the 
Sky grew clear by degrees^ The Moon’s Diame- 
ter was 30'. 30". On the fame Night a very beau- 
tiful lunar Circle was obferved at Berlin, but with- 
out Tarafelem^Si 


The 


Z z z z . 
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The following is the Obfervation that was made 
of the laji EcUpfe of the Sun, at the Obfervatory 
Royal at Beriin. 

1748. 25. N.S, The Beginning of the Eclipf© 

was not obfcrvcd, the Sun 
having been covered with 
Clouds. 

fc / // 

The^fi^Ka/^xwas completed at ii ya antemerid. 
broken ix f4 13 

The End of the Eclipfe i ay pojl. merid. 

The Diameter of the Sun was 31'. 4,^". 

This Eclipfe was likewife obferved annular at 
Franefort upon the Oder, but not fo exactly as at 
-Berlin, 

lx. A Letter from James Parfbns M. Z). 
B, R, S. to the Prefldent, containing an 
Account of a preternatural ConjunBion of 
two Female Children. 

SIR, 

Meai Nov. 17. A BOUT the middle of September laft 
’ ' xX a Woman in Holborn was deliver'd 

with much Difficulty of two Girls join’d together by 
the Bellies in fo lingular a manner, as to deferve a par- 
ticular Defcription to be laid before you and the 
Society, as a very curious Subject. 

The Care of preparing thefe Children for keeping 
inspirits was committed to Mr. James Sherwood Snt- 
geon, who was fo kind to fend for me to obferve them 
with him ,• and it was rcfolved to injed them, in order 
to make our anatomical Examination the more accu- 
rately. 
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rately, which was very ingenioufly executed by Mr. 
Sherwood, and the State of the Children was as fol- 
lows : 

The Skin of Part of the Breaft and Belly was 
continued to each Child, from the lower Part 
of the Sternum, down to the Infertion of a fingic 
^ Funis umbtlicalis, which, inftead of one to each, 
ferves in common to both. 

Each Child had its peculiar Mufcles of the Abdo- 
men 5 but the ftrait Mufcles were fo divided, as that 
the ReStus on the right Side of the one Child had 
the Linea alba between it and the ReSius on the- 
left Side of the other, and nsice verfa i fo that the 
Tine of each lying direSIy upon each other, was 
colliquatcd and open'd, and the Conjunction of the 
Mufiuli reBi, thus formed but one common ab- 
dominal Cavity up to the Diaphragms of each Child j 
above which each had its own proper Thorax, even 
evident from their external Appearance j whereas, 
had their Junction been but never fo little in a la- 
teral Way, each would undoubtedly have had its 
own feparate Abdomen, fince they would not have 
been fo clofely prefled forwards, as to occalion that 
intimate Coalefcion of Parts in the Subject before 
you 5 Which is manifeft in the DiffeCtions of feveral 
of thefe kinds of Monftroiities, fome of which 
have been join’d by the Hips, fome by the Backs, 
fome partly by the Sides, and one or two Cafes men- 
tioned by Paree and Tulpius joined by the Bellies. 

None of thefe uncommon Subjeds ought to be 
touch'd with a Knife, until it Is well injeded, becaufe 
the vafcular Syftem, where there arc any preternatural 

Adhefions 


» See a limilar Cafe in thefe ’Tranf, N®, 65, p. 296, 
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A,dhfefiong ot Diftortions, can never be underftood 
nor traced without it 5 and therefore Tulpius, whofe 
Account of his Subjcdls is very inaccurate, and 
who certainly did not injedl: it, confeifes he could 
make no Diftribution of the VeflTels, nor find out 
any thing of them diftindly. 

But in the prefent Cafe, a complete Injedion of 
the Children being made by the VelTels of the um- 
bilical Cord, we were enabled to give the follow- 
ing cxad: Account of the vafcular Syftem and other 
Parts, to which however we fliall premifc a De- 
fcription of the inteftinal Canal of both. 

When We came to examine the Inteftines, the 
only proper means for laying them fairly to View, 
before they were taken out of the Body, was to 
inflate thenaj.which was accordingly done, and 
thereby every Part of them was rendered as confpi- 
cuous as the Drawing now before you, and of the 
fame Size cxadly. Each Child had its own pecu- 
liar OefophaguSy Stomachy and Pjlorusy in a natu- 
ral State i from each of which the Duodenum de- 
feended about three Inches, and then united into 
one common Dud,, which we lhall call the Begin- 
ning of the ’^unuwy and which was near four 
Ihches long : %is was inferted into the upper Part 
of a large SacmhSy formed out of the very Coats 
of the Inteftines, and differing in no wife from them 
in Colour, Denfity, or any other Quality but the 
Perm and Extenfion. 

Its horizontal Diameter was about y Inches, and 
its vertical about 4, and it was formed out of the 
yejunum, which, in feme Subjeds, is as long as 
the Ileumy in moft near that Length, and no doubt 

was 

4 < 
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was an Attempt of Nature to fupply the Want of 
two regular Jejuna : For we are to' obferve, that 
if theie Children had lived, each having its own 
proper Stomach, would probably have eaten a due 
Quantity of Food for its Suftenance 5 and the Of- 
fice of the Stomachs might have been well enough 
performed 3 but each requiring a feparate Syftem of 
Inteftines to difpofe naturally of the digefted Chyle, 
and this preternatural Conjunftron happening be- 
tween them, the Jejuna of both were confufed to- 
gether ; and having Room in the Abdomen, now 
large and cprnmon to both, thefe .Parts of their 
Organizations, that ought to have grown into- two 
Guts of a confiderable Length, being hindered from 
a regular Accretion, the ioint growing Powers of 
both formed the Sack of Communication now be- 
fore you 5 which is proportionably capacious enough 
to anfwer the Purpofes of two natural Jejuna } be- 
low which the reft of the. Inteftines of each Child 
were fufficient to do their feveraL Offices. 

In the lower Part of this Sacculus there was an 
Outlet on each Side, which were the Origins of 
their feparate Heat Thefe were in a, good State, and 
regularly inferred each into its Caecum j and this in 
each had its natural Afpendicula j thefe were regu- 
larly fucceeded by their Colons, and terminated' by 
their proper ReBa intejima to their natural Out- 
lets jn with this Differ encc only, that the Cohns 
were out of their natural Situation, and were con- 
voluted in each Child, by as narrow Portions of 
the Mefoeolm, as any Part of the Ileum is by its 
Mefenteryj and ihax as low as the going off of the 
ReBum. - 
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Of the Vafcular Syftent. 

We ate to take notice, that as thefe Children 
had but one abdominal Cavity between them, fo 
It contained, in Appearance, only one Liver of a 
conliderable Size, and an irregular Form; but this 
confifted of two in Reality preternaturally joined, as 
there were two Gall-Bladders. The umbilical Vein 
Is inferted into this, pretty nearly in the ufual man- 
ner, and afterwards this Canal is divided into two 
Branches, which carry the Blood into the Vena cava 
of each Child; whence it falls naturally into the right 
Auricles of their Hearts. 

The Heart of the larger Child is but fmall, has a 
bifid ^pex, and from the Divifion has a Veliige of 
the Septum, on both the upper and under Sides j 
■which forms z Sulcus in a longitudinal Direftion, 
from between the Apices to the Bafis $ from whence 
arifes a Pericardium which extends itfelf over each 
Side from the Sulcus, and fo forms a feparate Cap- 
fiila oyer each Ventricle of this Heart, and may 
therefore be call’d a double Pericardium. 

■ The afeending VefTels are diftributed according to 
the Standard of Nature ; but the defeending Trunk 
of the Vena cava rides oyer that of the Aorta, above 
the going off of the Emulgents, and finks back 
again behind the external Iliac Artery, before it is 
itfelf divided into Iliac Veins, defeending naturally 
io the lower Extremities, as do the Arteries from 
chcnce alfo. 

The Kidneys, urinary and uterine Barts were in 
a natural State ; and the Lungs appeared well, and 
feem’d as if this Child had breathed. 

The 
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The Heart of the fmaller Child was finglc, but 
above a third larger than, it naturally ought to be j 
out ofr which the afcending Arteries are very regular 
and natural; but there was fcarce any Vcftige of 
Lungs in this Child on the right Side of the "Thorax-, 
and but a fmall Portion of the pulmonary Subftance 
in the left. The defcending Trunk of the Aorta is 
very fmall in comparifon of the other j, yet goes 
down regularly towards the Extremities, except the 
internal Iliac Arteries, which were obliterated and 
degenerated into Ligaments, whilft the Externals 
continued down, as I have juft faid j for only the 
lliacs of the larger Fetus took place in the umbi- 
lical Cord, which was the Reafon that we found 
but two Arteries in it ; fo that, altho’ both Children 
received Nouriihmcnt by the Divifion of the Canal 
from the Liver to the Vena cava, yet the fuper- 
fluous Blood of both could be fent back to the 
Flacenta no other way than by the internal lliacs 
of the greater Child. 

The defcending Branches of the Vena cava enter'd 
as ufual, on the right Side;- into the Auricles; but 
thofe of the left join in one Trunk, pafs round the 
left Auricle, and enter into the right clofc by the 
Cava ajeendens, which is of a natural Size, and 
very regular up to the Diaphragm, from which it 
extends a full Inch before it reaches the Auricle ; 
the Kidneys differ a little in Size from each other ; 
yet thefb, with the other urinary and alfo the uterine 
Parts in general, are in good Orders but the moft 
remarkable of Nature in thefe Subjeds is an 

Artery which arifes from the Aorta about the Place 
of the Celiac of the one Child, running along 

Aaaa before 
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before the Liver, and is inferted into the fame Place 
of the Aorta of the other. It was much larger than 
any other Artery in either Child, and bellow'd 
Branches on the Stomachy Mefentery, and Mefo- 
colon i being about five Inches long; for there were 
neither ctehac nor mefinteric Arteries, according to 
Nature in either Child. 

Obfervations. 

When fome former Authors (before the Learned 
were fo happy as to know the Sweets of experi- 
mental Phiiofophy) endeavoured to account for 
monftrous Productions in the animal World, they 
could have recourfe to no other means to explain 
them, than to the then reigning Syftems by which 
they tifually explained ^c^Phanotnenaoi the natu- 
ral Generation of Animals j and that was in general, 
that an Animal was produced by the Admixtion of 
the fuppofed feminal Matter of both the Parents; 
that the Quantity produced by- this Commixtion 
was fuppofed always to contain only aQuantity of Par- 
ticles fufficient to produce a natural Foetus, by the 
Mediation of a certain plajiic Power, faid always to- 
attend it, as well as any other natural Produftion in 
the World. , 

Upon this Plan many little Alterations were 
made by fucceeding Authors, without differing 
widely from this general Notion ; all as liable to 
Ofajeftions, and as cafily refuted as the Source from 
which theyfprung. And notwithftanding the Truths 
that have fihee been traced out by later philofophi- 
cal Advances, leading to a more reafonable Know- 
ledge of the Subject, yet there ftill are fome who 

appear 
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appear unwilling to quit thefc old Errors. But as 
this is not the Place intended for a Difeuffion of 
the feveral Opinions concerning it, we fhall here 
only confidcr how the Conjundion of thefe two 
Children happen’d ; as well as the means whereby 
Children acquire fuperfluous or want the necelTary 
Members, or are any otherwife deformed. 

According to a late Reading I had the Honour to 
exhibit before you upon the Analogy between the 
Propagation of Animals and Vegetables^, I hope it 
appear’d pretty clearly, that both thefe Parts of the 
Creation are daily, propagated from . Organizations 
already formed and treaftircd up in natural Recepta- 
cles provided for them, till they eome to be re- 
moved into proper Places of Nouriflimentj from 
which Opinion we can find no Reafon to fwerve 
at prefent, and which we muft have recourfe to, in 
order to account for the prclcftt Subjed. 

If the old Syftems had Weight forn-\criy, later 
Enquiries have expofed fhek Abfiirditics. Truth 
admits of nothing abfutd, and as to what regards 
the Works of rhe Creation, cfpecially that of Ani- 
mals and Vegetables, that Syflenl of accounting for 
their Generation which is moft Ample, and is leafl: 
liable to Objedions, is moft likely to fiicceed in 
the Enquiry } and fmee the Ordination of Provi- 
dence was that all fhonW be good, it will appear 
the means of the Ptopagaiion bf^ ’Ahiiiials ai^ Ve- 
getables, which was partly the Subjed of the Dif- 
conrfe laeely read before you, will feem leaft of alt 
liable to any Accidents that might degrade the 

Aaaa z .itefal 


* Which I defign fliordy to publilh. J. P. 
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neral Ufage and Standard of Nature, by the Pro- 
duftion, of Monftrofities in any Part of her Works. 

When the Vis plaftica was thought to be the 
Agent for the Guidance of the Work of Generation, 
and that a monftrous Child appear’d, it was blamed 
by the Authors of moft Nations in fome of thefe 
Particulars? the feminal Matter was either in too 
linall or too great a Quantity, and the Vis plajtica 
puzzled in the Management of the Particles that go 
to form the different Parts of the Animal ? or it 
was fbmetimes carelefs and negligent in the Appli- 
cation of the Ideas of fome or other of the Parts, 
and confequently the Animal muft want fome Limb 
or other? or, from a Superabundance of Matter, 
have fuperfluous Limbs added to them by this un- 
skilful erring Agent; But in whatfoever manner 
the Commixtion of the male Semerh with that igno- 
„rantly fuppofed to be in Females, and the Forma- 
tion of a Foetus therefrom, is faid to be conduced, 
the Accidents and Chances againft the Welfare of 
all animal Beings would be lb numerous, and the 
State of Nature fo miferable, that the greateft Part 
of the Inhabitants of the Earth and Waters could 
not avoid being mbnftrous, and full of Confufioa : 
The Almighty would have produced an Effcd contrary 
to His Divine (joodnefs, and Care for His Creatures s 
and, in fine, it would be highly abfurd, to fuppofe 
the Regulation of things of this high Conlequcnce 
to be committed to any finite fubordinate ignorant 
Agent, which muft undeniably be infulficient for 
this great Work. 

But the Syftem of Generation which fuppofes the 
Organizations of Animals and Vegetables already 
formed with an Incapacity of growing into any 

■ other 
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Other Forms than thofe of their Parents, is the moft 
fccure from any Confufion, or any preternatoral 
Digreffions from their due' Forms, is moft compa- 
tible with that gracious Defign, that all fhould be 
good: For every animal and vegetable Body is daily 
fecn to be conftant to its own Kind, and can be 
fubjed to no Accident but one to render it mon^ 
ftrous in its Accretion, and that in general is Com- 
preiSon: For all animal and vegetable Ova arc 
moft certainly perfed in their firft Formation, as 
the Seeds of the latter plainly fliew, and in a State 
of Reft, until they arc depofited in. their natural 
Matrix, be it Iboner or laterj the Oto* of Females 
in the Ovaria during Life, and the Seeds of Vege^ 
tables in our Repolitories for any Number of Years j 
and, after that, would certainly, without Accidents 
or Interruption, continue their perfed Form to their 
utmoft Growth. 

From hence it will be ealy to account for the 
preternatural Adhefion of theft two Children, and 
the Confufion of their Vifeera, upon the moft ealy 
Plan, and moft fimple and p'erfuafive Reafbning 
imaginable? and from hence ailb we lhall be able 
to account for every other Mohftrofity that can at- 
tend Animals and Vegetables, 

We have obfcrved before, that each Seed and 
Ovum contains the Animal and Vegetable proper 
to its Species. Now, when two: or more of. theft 
animal Ova arc fecundated, and come intb the 
JJtefuSy the Sides of the Ow (which ate the Mem- 
branccs that contain the Fluids in which the little 
Organizations fwim) muft inevitably conoe into 
Contad i and if the hlembranes of each continue 
in a good State, the Weetus’s will be free in their 

ftveral 
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TevcraV Ap^rttnents, and grow proportionably j but 
if the Parts ,of the Membraftes, which are clofe to- 
•^gether, by being thin and weak, or by any irregu- 
lar. Refiftarice> or Friction, come to be dillblved or 
broken, then the Fluids of both unite, and the two 
little Organizations, having no longer a Partition 
between them, come together, adhere, and intwine 
into each other, their tender Parts eafily coalefcing j 
•and from the natural Diipofition of each to grow 
■and increafe, their Accretion goes on, there is a 
mutual Infinuation of VelTels where the Parts arc 
comprefled, and a mutual confufed Circulation car- 
ried on, and at length the WlK)le becomes irregular 
•and, monftrous. 

We have many Fa^s to corroborate this Opinion, 
•and to fhsw that the Fibres of Animals and Vege- 
taWes have -a wonderful Capacity . of extending and 
infinuating therafclves into one another j and of 
continuing a Circulation reciprocally} and the 
BlQod-Ve&ls of being elongated, and even of 
•.producing new Ramifications where the Reftora- 
tion. of a. Part requires it, from the Principles I 
before laid down in the firft Part of my Ana- 
logyiii^dyfe imw Ihoold wenny Tumours of a 
monftrous Size be prop^ated on tlie Surfaces of 
human Bodies? Ikiw fijould the Lungs adhere to 
the Tleura Co intimately as to become one entirely 
united Mafs, as incapable of being feparated without 
aSnife as aa-y Part ofaMufcle? How ftiould the 
Sttr^pm Buds qC Trees implamed into others by 
■Grafting at Inoeolation, fb infinaate their Fibres into 
thoie of the Stock in which they grow, as to 

become 
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become one continued Piece of Wood with them? 
How are th,^^ Sutures of the ScuU^ and thofe of the 
Epipbyfes fkf Bones, totally obliterated in an ad- 
vanced Age, but by the lofinuation and reciprocal Com- 
bination of thePibresof each other ? Andj in a word, 
how are many recent deep Wounds fo loon a^luti- 
nated, if there be not a fpeedy Infinuation of Vef? 
fels, and a Circulation foon carried on^ 

Indeed if we are only to look on, and conlidec 
the Subjea before us in its prefent State, it will be 
ibmewhat difficult to conceive how this * iteango 
CoftjaiiAi9n'-<^i4 J^PPen-s but we are tcr§o-^cit| 
and confider. two minut^. ceadef Ofg^i^ibns^ 
whoff •^remoteft Parts fioipi. e«h other might not. 
cxoced. pprbaps the fiftieth Part of an Inch at the 
time, of their Adhiefion, and the BifficuLty is. taken, 
away. .Thus our Children hapjpenh% to be.com-* 
preffed by their Bellies, the. tender Int^uments bcr 
tween the Mufculi reBi in, each were (ban thinned 
and difiblved, the Coalefcion happen’d as I havc. 
faid before, and the latrufion and Conimixtion of 
Parts, that appear before you, was begun and car- 
ried on by their growing iV'^herefoever the Hefiftancc-: 
was leaft. 

And thus if the Con tad; and Prellhre of the twO' 
Emius’s be. pretty equal, and moderate, they will, 
grow equally? if the Compreffibn be; my. great,, 
and bptjh be conapredfed ali round, having no B-oor^,. 
because 4pf the Uterm r^ giving Way, ,thc^cu:v£a-‘- 
fion of botihjf ;Or .indeed of one only, ;WiJll be ffi great- 
as to caufe a -.Mali .without any Form, or 
at all. If their; CoBtad: be fo difpofed, as thafccmc- 
Fmus is much coinprefied and cbiffiac£r, ihc other 

has 
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lias fufScient Room, this will grow proportionably, 
whilft the Growth of the other being intirely 
{topped from the Beginning in its minute State, 
except perhaps an Arm, or Leg, or Head, that 
which has Liberty will have fuch fuperfluous Limb 
or Part growing with it, as remained uncompreffed, 
Whilft the reft is obliterated and loft. 

The fame is alfo apparent in Vegetables : A Gar- 
rot, Parfnip, Radilh, and fuch-like Vegetables as 
naturally grow ftrait and well-form’d, may be dif- 
tortcd and alter’d at Pleafure, as they grow, by 
ComprelEon : For, as the nutritious Juices are equally 
diftribtjted, and attraded in the lame Quantity for 
the* 01e‘ df the Wholes if a Comprcffion be made 
on any Part, thofe Juices, which are hinder’d to flow 
into the comprefled Part, will be determined elfc- 
whcrc,* and form Gibbbfities and Deformities in 
other Parts of the Organization, where the Refift- 
ance is Ids, and the Whole become changed from 
its natural Form. Thus Gourds, as they grow, in 
applying Preflure by Ligatures, or otherwife, may 
be brought to various Forms? and Apples, placed* 
im ^lindrical Phials, whilft fmall, will, by the la- 
teral Preflure, lofe their round ifti Form, and acquire 
that of a CpUnden And thus Nuts, Apples, ^c. 
may be conjoin’d and become double ? and not be- 
caufe there was a Superfluity of a Ibppofed Matter 
to form them, by any fubordinate Help : And-thus 
alfo a Nut or Apple, among a Bunch of found 
ones, may, by Comprcffion of its Organization, be 
vitiated and ill-fbrm’d ? and not becaufe there wanted 
a Sufficiency of this fiippofed Matter, 

In 
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In this manner, it is highly probable, all animal 
Monftrofities happen j and this was the Cafe of the 
Cow, which many of- us faw a Fortnight ago. Her 
twin Sifter happen'd to be confin’d and compreffed 
to her Spine } nothing remaining free but the Ab* 
domen, the Dugs, one of the anterior Extremities, 
and the Dew-lap j every other Part was obliterated, 
whilft thefe continued to grow, by the Communi- 
cation of Veffels between them, in the manner 
above explained. 

This, Sir, is the Sum of what I am capable of 
conceiving concerning monftrous Produdions : I 
fhall think myfelf happy in the Concurrence of 
this learned Society with my Opinion 5 and am, 
with the trueft Refped, 

SIR, 

Tour moft obedient Servant, 

James Parfons.’ 


An Eteplanation of the Hretwings reprefenting the 
above-deferibed Two Children joined together. 

Tab. IIL Fig. i.' 

Reprefents two Female Children preternaturally 
join’d by the abdominal Jnteguments, from the Um- 
bilicus op to the Cartilago CT^ermis, in fuch a 
manner, as to form between them but one Ab- 
domen, 
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Tab. IV. Fig. a. 

Shews a back View of the inteftinal Canal of 
each Child, from the Stomach to the Anus. 

a. The Stomach of each. 
b, hy The ‘Duodenum. 

f, c, Part of the Jejunum^ which is common to both 
Children. 

dy The remaining Part of the 'jejunum form’d into 
a Sacculus, out of which, 

e, e. The Ileum of each Child arifes. 

f, f. The C^cum of each. 

S ygy The Colon of each. 

The Rebfum of each. 

Tab. III. Fig, 5. 

Is a fore View of the other Vifeera, and vafculac 
Syftpni of both Children. 

the umbilical Vein entering into the Liver, which 
is form’d of that of each Child preternaturally 
conjoin’d. 

by by The Lungs of the larger Child. 

€y The Heart, which has a bifid Apexy and of whtclt 
each Ventricle has its particular Fericardium, 
from the Sulcus that divided it. 

The great Veffels arifing out of the Heart. 
gygy The Kidneys in fome mcafiire misfhapen. 
ky hy The Trunks of the large Veffels defeending to 
the lower Extremities. The Vein running before 
the Artery, and finking behind it again where it 
divides. ' - 

iy. The right UreSer*. 

K 









[ ] 

k. The Bladder ; and 

Ij The umbilical Arteries, with the Urachus turn’d 
down, to fhew 
m-. The Uterus^ &c. 

w, », Is an Artery communicating with, and enter- 
ing into, the Aorta, of each, near the going off 
of the Emulgents. 

o. The Heart of the fmaller Child, much too large 
in proportion, together with the right Auricle. 

p. Part of the Lungs, which were render’d much 
too fmall, in proportion, by the Corapreflion of 
the large Heart upon them. 

q^, The Aorta and pulmonary Artery, as they are con- 
neded by the Canalis Arteriofus {r\ 
s, t, The defeending Trunks ot the Veins; the lat- 
ter of which was preternatural, running round the 
left, and entering into the right Auricle in its 
pofterior Part. 

The other Parts were much as thofe of the for- 
mer Child in general; except the which' was 
much fmaller, as the Figure Ihews. 


XI. Account of the Preparation and 
Ufes of the various Kinds of Pot-afli ; by 
John Mitchell M 2). R R. S. 


■Read Nov. 17 W24. * LTHO’Pot-afli is a thing daily 
f\ ufed, and well known even 
to the Vulgar ; yet, as the making it is a mechanic 
Art, praffjfcd only by the Vulgar, and neglcded 
and overlooked by the Learned, lo we have had 

Bbbb 2 no 



[ 542 ] 

no fatisfaflory Account of it ; and they, who under- 
ftand it, generally keep it a Secret, left others 
fhould learn fo beneficial an Art. But as it is a 
Commodity that no Nation hardly can well be 
without, either for making Soap, Glafs, Dying, or 
Bleaching, fo the Way of making it is generally 
underflood in moll: Countries, except our own. 
Bor in Frame, and other Countries where they 
make Wine, they make a kind of Pot-afh in an eafy 
manner from the Lees of their Wine. In thofe 
and other more Southern Climes, they have many 
kinds of Herbs hereafter mention’d, either fponta- 
neous, or cultivated on purpofe, which they as eafily 
convert into Pot-afli. In Germany, and other more 
Northern Countries, they make great Quantities of 
Pot-alh by extrading the Salts of their Wood-afbes, 
in a manner that is- well known. But it is only in 
RuJJta, Sweden, and other Northein Nations, where 
the Art of converting their Wood -aftics into Pot-afh, 
without, the tedious Procefs of Eiixiviation, is either 
well known to the Learned, or pradifed by the 
Vulgar, 

By this means moft Nations ^re fupplied with 
this neceffary Commodity of their own, except the 
"EngUp, who might be fupplied with any Quanti- 
ties of it, from the great Plenty of otherwife ufelels 
Wood they have in their Colonies, if not at home, 
if they knew how to make it. But it leems this 
Atris fo little underftood among us, that many At- 
tempts I have known to make IPot-afh have all 
proved unfuccefsfui merely upon that- account, fo' 
as to be intirely laid afide. This has put me for 
fomc time upon inquiring into the Ways of making- 
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this Commodity, of which fevcral have been fug- 
gefted to me, from the feveral Trials and Informa- 
tions hereafter mentioned. 

It is well known, that the Afhes of all kinds of 
Vegetables whatever afford Pot-afh in fome mcafurc 
or other? altho* fome are much more fit for that 
Purpofe than others, which may be determined from 
the Experiments of Redi in the Rhilofoph. Tranf^ 
243, p. 28 1. Boerhaave, Merret, and others % fo 
that we need not infift upon them here. 

As for the Trees and Herbs of our Colonies in 
ISlorth Amirica, moft of thofe that are common, 
in their Woods ace known to be fit for this Pnr- 
pofe, as the Afhes of them all, burnt promifeuoufly 
in their Houfes, make a very ftrong Lye fit for 
Soap. Of thefe, the fitteft for that Purpofe is their 
JEJiccorj, the moft common Tree in their Woods, 
which makes the pureft and whiteft Afhes, of the. 
fbarpeft Tafte, and ftrongeft Lye, of any Wood I 
have feen. Their Stickweed is faid to do the fame; 
which is as common a Weed. Eor this Reafon the 
Afhes of both thefe Plants were ufed by our 7 »- 
dians there, inftead of Salt, before they learnt the 
Ufe of common Salt from the Europeans. The 
Afhes of Tobacco likewife, when damnified, or not 
fit for a Marker, or its Stalks, Stems, and Suckers, 
of which great Quantities are thrown away, and 
rot and perifh,. are very fit for Pot-afh, as they con- 
tain a great deal of Salts, and are well known to 
make a ftrong Lye. 

On the other hand, Tines, Firs, Sajfafras, 
Liquid Amber, or S‘weet Gum, or all odoriferous 
Woods,; and. thofe that abound with, a Refin or 

Gum,,' 
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Gum, are unfit for Pot-afh, as their Afhes are- well 
known, even to our Planters, to make a very weak 
Lye, unfit for Soap. 

Befides tHefe that contain little or no Salt, there 
arc fbme other Vegetables that afford a large Quan- 
tity of it, but make a bad kind of Pot-afh, at Icaft 
for many Purpofes, on account of a neutral Salt 
with which they abound. This feems to have been 
the Cafe of the Pot-afh made in Africa^ in a Ma- 
nufafiure of that Commodity fet up there by the 
African Company, which Mr. Houflon (who was 
chiefly concerned about it) tells us, in his Tranielsy 
proved fo bad, on account of a neutral Salt it con- 
tained, that the Manufadure was left off on that 
account; or, perhaps, from their not knowing how 
to make it aright. What thofe Vegetables are, 
that afford this kind of Afh, is not well known, 
if it be not Fern, and fome Sea-Plants. 

Whatever Vegetables wc make our Pot-afh of 
fhould be frefh or green, and no- ways rotten, dried, 
or decay’d. They fhould likewife be burnt to 
Afhes by a flow Fire, or in a clofe Place ; other- 
wife, when they are burnt in the open Air by a 
ftrong 'Fire, gteat Quantity of the Afhes is con- 
Ihmect' in Smoke, by the faline and terreftiial Parts 
being carried up in Fumes, before they are feparated 
from thefe exhalable Parts by the Adlion of the 
Fire. For the Difference between burning Wood 
in a clofe Place, or the open Air, is fo great, that 
the (^antity of Afhes obtained from one is more 
than double the other. This we learn from the 
Experiments of . JLundmarck hereafter mention’d, 
who tells us, he burnt a Quantity of Birch in a 

clofe 
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clofe Stove, from which he obtained five Pounds 
of Afhes 5 whereas the fame Quantity of the fame 
Wood burnt in the open Air, yielded only two 
Pounds. 

It is for this Reafon, that moft People who make 
Pot-afh, burn their Wood in Kilns, or Pits dug in 
the Ground j altho’ the Swedes bum it in the open 
Air, as the Author above-mention'd informs us. 
This firft Step, or the burning the Wood to Afhes, 
feems to be taken by many for the whole Procefs 
of making Pot-afh 3 for they who pretend to have 
learned this Art in as wdl as Lemery and 

lome other Authors, hardly give us any other Ac- 
count of it. 

But, in order to, convert the Afhes, prepared in this 
or any other manner, to what is called Pot-afir, there 
are many different Ways prafiifed in different Coun- 
tries, which make as many different kinds of Pot- 
afh, that are ali to be found, in our Markets, and 
have ali their refpedive Ufes. 

1. .The firft -of thefe is commonly called Pearl- 
afhes by our People, who import great Quantities 
of it from Germany. This is no other than, the 
Jixivial Salt of Wood-afhcs, extracted by making a 
ftrong Lye of them, and by evaporating it to 
Drynefs, in a manner that is well known, and fuf- 
ficiently explained by Kunkelius in his Art of 
making Gl^, Baerbaave, and many others. j fo 
.that we need not infift upon. it. here j we, (hall take 
a more fit Opportunity to explain it, for the Ufe 
of our People in .dmerica. 

2. But thcAit of converting thefe Wood-afhcs into^ 
Pot-alh, without this tedious Procels of Eiudyiation,, 
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is only pra^iifed in Ruffint Sweden^ and other 
Northern ‘Countries, where it has been lately dit 
clofed by one Lundtitarck, who tells us he had 
often made it himfelf, in the manner he now de- 
fcribes. This Account is contained in an acade- 
mical Diflertation upon this Subjcd at Aboe in 
Sweden, and was communicated to me by Dr. 
Linneus, Profeffor of Botany at U^fal, as a genu- 
ine Account of this Art j which 1 think has hi- 
therto been generally unknown. 

This Author tells us, “ They have many large 
“ Woods of Beech in Smaland, and other Parts of 
« Sweden, in want of which . they take Alder: Of 
« thcfc they are allowed to ufe only the old and 
« decaying Trees for this Purpofe, which they cut to 
«« Pieces, and pile in a Heap, to burn them to Afhes, 
« upon the Ground, by a flow lire. They carefully 
« feparate thefe Aflies from the Dirt or Coals in them, 
which they call raking them j after which they col- 
left them in Baskets of Bark, to carry them to a Hut 
built in the Woods for this Purpofe. This they con- 
tinue to do till they have a fufficient Quantity of 
« thefe Afhes. Then their whole Art follows 5 for 
which they choofe a convenient Place, and make 
' a Paftc of thefe Afhes with Water, by a little at 
« a time, in the fame manner, and with the fame 
« Inftruments, as Morter is commonly made of 
Clay or Lime. When this is done, they lay a 
“ Row of green Pine or Fir-Logs on the Ground, 
**' wMch they •plafter over with this Pafte of Afhes: 

Over this they lay another Layer of the fame ftrait 
« Logs of Wood, tranfv^fcly or acrofs the others, 
which they plafler over with the Afhes in the fame 

« manner. 
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« manner : Thus they continue to cre£i a Pile of 
thefe Logs of Wood, by Layer .upon Layer, and- 
“ plaftering each with their Fade of jlihes, till they 
arc all expended! when their Pile is often as 
“ high as a Houfe. This Pile they fet on fire with 
dry Wood, and burn it as vehemently as they 
can 5 increafing the Fire from time to time, till 
“ the Afties begin to be . red-hot, and Tun in the 
Fire. Then they overfet their Pile with Poles^ 
‘‘ as quickly as they can j and while the Afhes are 
ftill hot and melting, they beat and dap them, 
“ with iarge. round -flexible Sticks .made on pur- 
** pofe, io as to inenafl: the Logs of Wood with the- 
Afliess by which the AQies concrefc into a Iblid' 
** Mafsashardas Stone, providing the Operation has 
** been rightly' performed. This Operation they 
call Wall tty i. c. AJt laft they .ferape 

*'* off the Salt thhs prepared, with iron Inftruments,. 
** and fell it for Pot-afhi which is ofn.bluifh dark: 
** Colour, not unlike the Scoria of Iron, with a 
pure grecnilh white Salt appearing here and tber© 

« in it " - - 

All the Pot-.a{h we have from Ruffia^ Sweden,- 
and ^antzick, is exadiy like what- our Author here 
deferibes, and feems to be made in this manner. It 
is,, however, generally obferved, that the Ruffian is 
the befl of thefe, on account of -the greater <^an~ 
tity of Salt in it. Now if, in the proaedi^Frocefe, 
we make out Paftc of tl^'A&te iwitK Lye, inftcad 
•of 'WfitW, it is plain the Pot-afli will be impregnated 
with Salt, and make ail the Difference there, 
is between thefe Sorts of Poi-a(h. This then' is 
iikeiy to be the Pradice in Ruffian where their 

C c c c Wood 
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Wood may lifccwife be better for this Purpofe, and 
afford more Saif. This is well known to be the 
Cafe of djffeifcnt Kinds of Wood : So our Author 
above-mentioned tells us, he obtained 2|-| fe of 
Salt out of eight cubic Ells of Poplar, which was 
x?ery (harp and caufticj but the fame Quantity of 
Birch afforded only one Pound of Salt, and that 
not fo ftrongj and Fir hardly yielded any at all. 

The Way ofmaking Pot-afh above-deferibed may 
be the more eafily underftood by our People in 
AmericAy for whom this is chiefly intended, as it is 
the lame with their Way of making Lime of Shells, 
the only Lime they ufc in mofk Places. Thefe Shells 
they burn to Lime between the Layers of a Pile of 
Wood (inllead. of a Kiln) till it is reduced to Alhes,' 
in the fame manner as is here diredfed to be done 
with Alhes, to make Pot-alh. The Lime, thus made,' 
is reckoned very good j but, as it is impjregnatcd witK 
the Alhes of the Wood, and the marine Salt that is 
often in the Shells, it is apt to make the Houfes 
that arc built with it: very damp in- moift- Weather 
fo that the Water often runs down their Walls in 
yddeh cannot bat be vc^ unwholfome in 
^hat is natturaliy clofe and, damp: The only> 
Way, prevent which would-be, to wafh.and dry 
their Shells frequently, and. burn them; in- dry Pine, 
that afford little or no lixivial Salt.. But to return- 
tponr.Purpofe:, 

. t 3 '..;There is another Way of making Pot-afhi- 
praaifed chiefly in Emglmdi where they make 
it in the following manner, as I am informed by 
fcveral, who have feen it done: 

^STith 
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With their Aflaes of Fern, or Wood of any kind, 
they make a Lye, which they reduce to what they 
call Pot-alh, by burning it with Straw. To do this, 
they place a Tub full of this Lye nigh a clean Hearth 
of a Chimney, in which they dip a Handful of loofc 
Straw, fo as to take up a Quantity of Lye with it. 
The Straw thus impregnated with Lye they carry as 
quick as they can, to hold it over a blazing Fire oa 
their Hearth, which confumes their Straw to Afhes", 
and at the fame time evaporates the Water from 
the Salts of the Lye. Over the Blaze of the firft 
Parcel of Straw they burn another dipt in Lye in 
the fame manner. This they continue to do till their 
Lye is all expended. By this means the Coals and 
'Afhes of the Straw, and Salts of the Lye, are left on 
the Hearth, and concrete together into a hard folid 
Cake of a greyilh black Colour, which they icrape 
off, and fell for Pot-alh. 

This is an eafy Way of making Pot-afh, in want 
of proper Veffels to extraQ: the Salt of the Lye by 
Evaporation, or in want of Wood to reduce the 
Afhes to Pot-afh in the Way above-mentioned, for 
which it feems to be contrived, and for which it is 
only to be commended- For the Pot-afh made in 
this manner is full of the Coal of the Straw, and 
its Salt is not fo ftrong, as our Workmen fay, orfo 
(harp and corrofive as the Salt of the foreign Pot-afh, 
that is calcined in an open Fire$ befides other Dif- 
ferences hereafter mentioned $ which makes this 
Pot-afh unht for fome Purpofes, and not above half 
the Value of the foreign. 


Cccc a 
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4. They have a very different Way in the North 
of MnghnJ of reducing their Kelp to Pot-afti, 
which tfie.y ufe for making Alum. This is made 
of the dilferent Kinds of Fuel-, or Sea-Weeds thrown 
up oft- the Shore, or gather’d on the Rocks 5 which 
they dry a little in the Sun, and afterwards burn 
them in a Kiln, built of the Stones- they find on 
the Shore,, in a cylindrical Eorm, and about two 
Foot or le6 in Diameter. In this they firft burn a 
fmall Parcel of the Herb, and before it is reduced 
to Alhes they throw on more, till the Kiln is full, 
or their Materials are expended. This is faid to 
reduce the Afhes to a hard and -fbiid Cake, by thb 
Heat of the Kiln, and Quantity of Salt in the Herh, 
which makes what is commonly called Kelp-yifhes^ 

There arc fomc other Ways of making Pot-afh, 
fuggefted by fevcral, both Authors and others, which 
appear to be more eafy and ready than- any of the 
above-mentioned j for which Reafon they arc apt to 
be tried by thofe who make Attempts of this kind 
Thefe are deduced from what they reckon the Na- 
ture and Properties of this Production : And there 
^ no doubt, but if that was well nnderftood, it 
^ight aff^ird fome Infight in the Way of making it„ 
For this Reafon we made the following Experiments 
with the beft Ritffta Pot-afti, in order to difeover its 
Nature and Properties, and how they are moft pro- 
bably communicated to it ^ that we might fee what 
we ace to make} in order to imitate the beft, or 
tQmake what fils accounted good Pot-afh. 

I. Rt^a Pot-afh, as it is brought to us,, is ini; 
tatfge Lumps, as hard as a Stone, and, black as a 

Coala, 
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Coal, incrafied over with a white Salt, that appears 
in fcparatc Spots here and there in it. 

It has a ftrong fetid fulphureous Smell and 
Tafte, as well as a bitter and iixivial Tafte, which 
is rather more pungent than other common Iixivial 
Salts. 

3. A Lixivium of it is of a dark-green Colour, 
with a very fetid fulphureous Smell, and bitter fui- 
phureous Tafte, fomewhat like Gunpowder, as well 
as (harp and pungent like a fitnple Lixivium. 

4. Aitho' it is as hard as a Stone, when kept in. 
a dofe Place, or in large Qqanrities together in a 
Hoglhcad; yet, when laid in the open Air, it turns, 
fofr, and"* fome Pieces of it tMn pBr deliqumm% 
whifft moft other kinds of Pot-alh, ohly turn friable,, 
and crumble in the open Air. 

f. It readily diffolves in warm Water, but leaves 
a large Sediment of a blackifh grey Colour like 
Alhes, which is in a fine fofr Powder, without any 
Dirt or Coals in it, that are to be observed in. moft 
other kinds of Pot-alh. ' 

6 . As it is diflblving in Water, I have feummed 
off from fome Lumps of it a dark-purple bituminous 
Subftance, like L*etr oleum or Tar, which readily 
diflblved in the Lixivium, 

7. This, or any other t ue Pot-alh, or a Lixivium 
made of them, will prelently tinge Silver of a dark^ 
purple Colour, difiicult to rub offj whiM a mere 
•Iniivial Salt has no lach'Bffe^h. 

8. Pieces of this Pot-aflb boiling in. Water make 
a'conftant Explolion like Gunpowders which was- 
fo ftrong'^ abr only to throw the Wafer tp fbme 
Height, but to lift np andaimoftovccftt a ftoa'c Cup 

Ml 
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in which I boiled them. Thefc Explofions were 
owing not fo much to th'e included Air , 
which fome perhaps may imagine, as to the ful- 
phureous Parts of the Compofuion expanding 
and flying off: For this boiled Lixivium had 
.neither the green Colour, nor fetid fulphureous 
Smell and Tafte % at leaft in any degree like what it 
has when made of the fame Pot-afh by a Ample 
Infufion in warm Water. 

5>. I evaporated fome of the green Lixivium, 
made only by Infufion, and filrred thro’ a double 
Rag : As fbon as it began to boil, a green Powder, 
to which its Colour is owing, fell to the Bottom, 
and the Lye became pale. After it was £vaporated 
to a Pellicle, and fet in a cool Place, a Salt fepa- 
rated from it on the Sides of the Cup, in angular 
Cryftals like Tartar. * Thefe Cryftals were foon 
formed, and in pretty large Quantities, but were 
difficult to feparate from the alkaline Lye and Salt, 
in w'hich and the open Air they were apt to dif- 
folve : But from the Pellicle I obtained fome Pieces 
of the fame Salt that would not dillblve in the open 

Air* 

to.. Oil of Vitriol makes a ftrong Effcrvefcence 
with this green Precipitate, with a white Fume, 
and a very ftrong fulphureous Smell. It docs the fame 
with thefe white Cryftals, altho’ the fulphureous 
Smell is not fo ftrong. But with the pure ftsed Al- 
kali there was no fiich fulphureous Smell to be 
diftern^d. 

From thefe Experiments we may determine fome- 
tiiing abput the Nature and . Contents of Pot-afh. 
This wc are the better enabled to do, from the 

accurate 
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aecarate Experiments and ReaConings of the learned 
Mr. Geoffroy, on a like Subftance made of Char- 
coal and an Alkali Sa t calcined together, in which 
he obferved all the Properties and Contents of Pot- 
alh above mentioned, particularly related in the 
Memoirs oixhz Royal Acadtmy, for the Year 1717. 
This was made of the fame Materials, and had all 
the Properties above-related of out Pot-alh ; particu- 
larly a green Lixivium, a ftrong fulphureous Smell 
and Tafte, a fulphureous green Precipitate, cryftal- 
lized Salts, and fulphureous Fumes with Oil of Vi- 
triol. From hence this learned Author concludes^ 
tihat this Subftance contained the a£live fulphuteous 
Parts of the Wood, blended with more aadve igne- 
ous Particles. Thefe, united with the alkaline Salts; 
make a kind of Soap, or fulphureous faponaccous 
Salt^ rcfembling Soap of Tartar, or Hepar Sulphurxs. 
The cryftallized Saits he attributes to the Acid of 
the Wood, mixing with the alkaline Salts. Ail 
thefe Parts of the Wood then arc contained-in-oujr 
Pot-afhs and he obferved the fame in the common 
Soda, or Qineres ckrOellafi', altho' they are in a leS 
Degree in that than in the Ruffia/a Pbt-afh. 

Befides thefe, he fhews that Pot-afh contains a 
metallic Subftance, which affords tYxc^^ruJ/ian^lnCi 
We may add, further, that the Combination ofthef© 
Principles- makes many Properties in Pot-afh, more 
than what refoltfrom th«n .‘in a' of Separatioii* 
The moft remarkable, of thefe ftems fo; be its explo- 
five C^ality; which we- take to proceed from. the 
cr>’ft^ized Salts approaching to the Nature of Nitre, 
and uniting with the Sulphur- and Charcoal.;-- by 
which they form, from aU thefe Ingredients of 

Gunpowder, 



■ t S54 ] 

•Ganpowder, a kind of that cxplofive Subftance, 
whofe Parts are highly rarefied in an intenfe and 
confined Heat, by which they readily explode in 
’boiling Lye. 

By this we may perceive, that the Difficulty in 
tnaking Pot-afli aright, is, firft, to reduce the Mate- 
rials to Cinders and Aihes, and at the fame time to 
prefetve their volatile, falphureous, and exhalable 
acid Parts, that are totally deftroyed in fuch a Degree 
of Heat } and, fecondly, to calcine thefe Aftes ftili 
further, fo as to flux their Salts, and vitrify their 
terreftrial Parts, and at the fame time to keep them 
ieparate from each other, or prevent their running 
into an indiflblvable Glafs. To give Pot afh fbme 
of thefe Properties, feems plainly to require a Degree 
of Heat that will totally ^prive it of others, 

.. ; ‘The mo^ likely .Way by which it comes to re- 
ceive all thefe Properties, is from the Way of 
fn&kiqg it in Swidm above deferibed. In that Pro^ 
cefi, the green f ijr, - in which the Aihes are burnt, 
bnpregnates them with the acid faline Parts of the 
Wood or Tar, which is well known to be in pretty 
large Qujfflitities, and - is abfbrbed and fixed by. the 
porous ccrrefttial Parts of the 
Affies in befides the fixed al- 

kaline. Saits of the Afijes, tbe Poatolh, th». made, 
muft likewife contain the more volatile Salts of the 
Pine, which are exhaled in Smoke by burning the 
Pifte alone in the -open Air. Befides thefe, it like- 
wifc' <onmiiiS ^e refinous Parts and fulphureous 
Punies ofthePfoe, that are hindered fromcxhaling 
by the Heap cC Che; Ma% 
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At the fame time the alkaline Salts arc fluxed its 
the open. Fire, and in a manner vitrified with the 
terreftrial Parts- of, the Afhes, which gives them .their 
hard and folid Confidence j whilft the fiilphureous 
and acid Parts of the green Wood binder them 
from turning to a perfed Glafs, or inert Calx. Ail 
thefe Parts united together in the Fire, make that 
faponaceous Subftance we find in the Pot-aflj 'thus 
made, which further hinders the Vitrification of the 
Mafs, and endows it with many of its moli pecu- 
liar and adive Properties. 

- From whence - we , may fee how difficiut it is to 
mtke a Suijftanc’C endowed with-all theic Eropeni® 
in any other manner.: This. is ^elReafon why we 
coujd never before make Pot-afh equal to that of 
Rufftat and the other Northern Countries, altho* 
we havemuch greater Plenty of Materials and perhaps 
better : For this Way of making it has never before 
been thought of by the Lcarnedi or pradifed any- 
where eife, as far as I can learn. 

Somewhat of the fame Qualities are communi- 
cated to the EngHp Pot-afh, by the Way of making 
it above-deferibed 5 but in a Degree as much infe- 
rior, as dry Straw, ufed for that Purpofe, is to green. 
Wood : Accordingly our Workmen find that Pot- 
afh as much inferior to the foreign, for many Pur- 
pofes. 

From this Account of the Contents jtnd Qualities 
d Pot-afh, and the Way of - making ir, we may 
form Come Judgment of the other Ways of making 
if, propofed .by Authors, and fuggefted by many. 
Thus Lemery and others teii us,- Pot afh is made in 
JR»0at and ail the Northern Countries, only by 

D d d d calcining 
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ealciniog the Athes in Pits brick’d within, sindip^rink- 
Hngthcm well with Lye, till they become hard mad 
£blid. Bat fuch a Calcination of Aftics with a lixivial 
Salt, mufir mender them whiter, inflead of black, and 
sauft farther deftroy the a£Jive fulphureous Parts of 
the Wood, which we find in Pot-afh rightly made. 
So that this only leaves the Aflies in the State they 
were at firft, or turns them into a kind of indillblva- 
ble Glafs, hs we have found upon Trial. 

This, and the like Miftakes about the ‘Way of 
making Pot-afh, feem to proceed from a general 
Error concerning the Nature of it j for it is com- 
monly fuppofed to be only a kind of inert Calxy. 
impregnated with nothing but a lixivial Salt. ' Some 
fuch Miftakc feems to have fruftrated all the Attempts 
hitherto made of making Pot-afh \a American for<, 
upoa Trial, what they have made there was found 
to bc-no better than common Afhcs- 

But the moft general Aliftakc about tbe Way of 
making Pot-afh, fccms to proceed from -the Accounts 
-we have of making it, from Glafswort, and fome 
xnaiine Plants, which arc faid to be, eafily converted 
to this kind of Subftance, in the manner above- 
mentioned. But we apprehend, the Way. of making 
it from W«k>d im»ft be very . different : Eor thefe 
Herbs arc eafily reduced to A&cs by- a frnall Eire, 
that does not intirely confumc their fulphuceous 
Parts, which Wood is not. Thefc Afhes abound 
with a great Quantity of alkaline and fome neutral 
Salte, that readUy convert them to a hard and folid 
Confiftence, which Wood docs not. They fi^ve 
iikewife few or no terreftrial Parts, to run thenx, 
into an indjfloiyabk Glafr, when fiuxed in the^fre, 

V ' • • ' 
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as happens in Wood-aflies. Befidcs, thefe Herbs have 
few or no falphnreous or acid Parts, like moft Woods i 
and the Pot-afti nnade of them has few of thefe Prin- 
ciples in it, like what is made of Wood. 

, It is however generally faid, if we burnout Wood, 
in a clofe Place, as a Kiln in which we burn Lime* 
or make Charcoal, or a Pit dug in the Ground, wc 
may impregnate the Aihes with the fulphureousr 
Pumes and. acid Parts of the Wood, only by the 
Ciofenefs of the Place, or by fmothering the Fire 
in it. If at the fame time we impregnate them 
with a greater (^anthy of lixivi^ . Sdt, it will flux^ 
the whole Mais, atid maker it ruir ihto a fblid hard. 
Conliftence like Pot-aflr. This is commonly dirc^ired 
to be done, by throwing freSi or green Wood oje 
Herbs upon the others, as they are burning, before 
they are quite reduced to Afiics j or by fmothering 
the Fire, as in making Charcoal 5 and at the feme 
time to fprinklc the Aftics, thus burnt, with a ftrong 
Lye from time to time, in the manner commonly’ 
praflifed with Glafswort. . 

■ This would: be a mofre ready Way of makiiig Pot4 
afh than any of the above-rhentioneds but as thofe 
wh<5 give thtir Advice aboait it^ have neither tried 
it, nor feen it done ; and thofe who have tried this 
or any other Way, fihd more' Difficulty in it, than 
litcy atfirfthnagined, we fhall fufpend our Judgment, 
about if^ tiHir.^c ,fec .it fairly trie(|^I?ft,.iwe fhoald! 
deter .fbme'Trom m^hig Sraul £xpt£riin^ts of it, 
or head o*heK irito fraitlcfs and expenfivc Attempts. . 

. By .thfif,,tatidus,Ways of making Pot-afh ateve-^ 
mentioned, and the different Matcrlals .it is madd 
of, there aibpeat ecf be many different EWs it* 

Dddd 2 " that 
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that have as different Qualities. '• It would lead us 
too far beyond our prefent Delign,- to give a parti- 
cular Account of each of thcfe j: but as they are ufed 
in jnany of our ManufaSures, it fcems worthy In- 
quiry, to know what Sorts are generally ufed, and 
what arc the fitteft to be ufed in them. 

The Worknten in England make two general 
Kinds of it, which they diftinguilh by the Names of 
Pearl-afb and Pot-afh. ’ The firft is a mere lixivial 
Salt, which is fupp'ofed to be the .only Ingredient 
of any Efficacy in Pot-afh j but, upon Trial, there 
is found to be a great Difference .between them, 
cfpecially in making. Soap. ' The Salt is fo weak in 
the Pearl-afb, that, it doeS not intitely diflblvc and 
unite with the Eat. The Keafon fcems f:o be,- thar 
thefe Salts are diffolved in Water, in order to cx- 
ttaft thena, by which they lofe many . of their cauffic* 
%'neous Pat^ V whereas in ’ Pot-afh,. the Saits areical-' 
^ned and fluxed. dh -an :operi . Fire, with the ignited: 
tcrrcflml Parts of the Afhes, which makes them 
more fharp and corrofivc : They arc likewife incor- 
porated with the Coal,', and fuliginous Parts of the 
Vegetables they are made of, or. with the refihous 
^ gives them the fuiphureous Qua- 

liiy^steo'S^-Bifihflcttred, arid makes a kind of Soap of 
Tartar j ot if epdr Sulpkarls', ih |11 Pot-afh 5 which- 
makes thefe Salts fo teady to difibhfci and incorpo-, 
rate with Oil, or other pinguious Subftaiuccs.'' 

This is perhaps the Reafon, why the CinereS' 
Ruffici are ordered for this Purpofe, inftead of a^ 
mere lixivial Salt, by the College of Thyficiam in- 
their late Difpenfatory. The Soap made of thenr 
mufl be impregnated with their heating fulphurcous 
" “ ■ quality. 
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Quality, which will make it more aperient and de- 
tergent, but not fo mild and foft as fome others $ 
by which it 'may be more fit for obftinate and in- 
durated Obftruifiions, but will be more offenfive to 
the Stomach; which is much complained of by 
fome People, who take large Quantities of the 
fharper Kinds of Soap, 

But, to confider Pot-afli as a Commodity in Trade 
and Manufadlures, which is its chief Ufe; it ap- 
pears, that the People in England not only have it 
at a dear Rate, but the worft Sorts of it, at leaft' 
' for moft Purpofes; which canned but have a pro- 
portional Influence on their Manufadures: For it is 
generally of as great, aad:ibme Sorts of a greater 
Value-in their Markets, than a pure iixivial Salt ; not- 
witbflanding the fmall Quantity of fuch Salt ia 
Afties,and fheTroublc and Expence of .extrafiifig it; 
which, feems to.be occafioned fay 'their not knowing 
hOw to convert Aihes into- this Commodify; for in 
Sweden^ where this Art is known, Eandmarck tells 
us, Pot-afli is fold for little more thah a Farthing a 
Pound, which coftsout Workmen nigh Six-pence. 

; But this is not the only , inconvenience we- 
labour under for want of this Commodity ; th© 
Sorts we are chiefly luppiied- with are perhaps the 
■worft of any, and unfit for many Purpofes for- 
which- Pot-aft\ is ufed. The only Pot-afh- almoft 
to-be metwidiihcre,. cmnes {iom iRufflOj: Sweden^ 
and H^ssick, ^ is AtmdsiK An M^hnd, /Thefe 
are aU made either of rWood or Fern-afhes, wfaofe 
Salts ,ate . never fo pure and white at the beft; 
as fame others: But, .by the Way of making them, 
and the Experiments on them above-mentioned, 

they 
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sthcy appear to be impregnated with Coat> Smoak, 
and Soot, which renders them ffill more foul and 
inlputc, makes them of a black, brown, or green 
Colour, and of a peculiar fulphureous Quality. On 
this account they are intirely unfit' for making white 
Giais^ They make a very coarfe and ftrong kind of 
Soap 5 they are too foul, (harp, and corrofive for 
teaching, and arc as unfit for dyeing, at leafl: many 
Colours. 

It is perhaps for this Reafon, that the Workmen 
here, as they ihcwcd me themfelvcs, make all theiy 
white Glals with Salt-pctrc i which niuft not only 
be more coftJy, but Neri, I^rrettj and others, tell 
IK it is not fo good, at Icaft for the better Sorts of 
Glafs, as a {harper lixivial Salt. What they ufefor 
dyeing I am not fo well apprifed of: It is faid, they 
the volatile Alkali of Urine } but' the French 
?ot-a{h, made' of the I-ces of Wine, is generally al- 
low'd to be the beft for that Purpofe. So iikewiie 
the Alicani Pot-afh is reckoned much the beft for 
bleaching, and making of Soap i as the Syrian and 
Egyptian is fior making Glafs. 

Thcfe purer Kinds of Pot-afh are all made of 
Herb^ that grow only in the more Southern Cli- 
mit@, whofe Saltswe fiber and whiter, and le:6 
acrid and cxsrrofiNrethaitithe Salts of Wood, ©r moft 
other Vegetables. >. arid the Way of- cjart^ing 

them by Cdciriation in a mts:c open Fire, they- are 
more free of Coal, Smoak and Soot, or any other 
heterogeneous -Mixture, On this account' they arc 
much better for the Purpofos above-mention’d, than 
the coarfe and foul Kinds of Pot-afh that our People 
are fupplied with, ^ . . 


All 
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Ail we have of thefe Kinds of Pot-afh, it feems, 
eomes only from Spain > for which Reafon our 
People were obliged to petition to allow the Im- 
portation of Pot-alh from thence, during the late 
Wars as appears by an Order of the King and Coun- 
cil of the 24?** of ^me 1742, fnce they could not 
do without it in many Manufaflures : So that it may 
be worth our Inquiry, to know what it is that pro- 
duces fo necelTacy.a Comnaodity. 

This Kind of Pot-alh is commonly called Bar- 
rilha, from an Herb of the fame Name in Spain 
that produces if. The firft Acespujot we. have x>f. this 
Barrilha is from ^ma$m iMjitams, who leaves «s, 
much in the dark about in It is generally, faid in 
England to be a Plant pretty well known to the 
Botanjfis by the Name of Fieoides J^apoUtana^ 
fiore tandido. Hort. Zoigd^.Bai. but for what Rca^ 
£oa I cannot fay. have as. little Rmfon to be- 

lieve .with Bauhine^ that it is what he calls 
KaU'Vutgare: For Mr. de Juffteu has fhewn usi, 
that the true Barrilha is a different Plant from 'any 
of thefr, from his own Obfervations of it in Spain, 
where it . was cultivated s of which he has given us 
a particular Account, by the Name of Kali Hifpa- 
nt£^^tfHpinum,armuum, SeSf0liis bre’vibus. Mem, 
Jleadem-..^nm -s- 7 l 7 .,Z’ S> 3 * ot Akcant Glafi- 
wejt. . , . . ... . 

. Xhe Pot-alh madf^ hejteJlaasyHiakes 

the befr Soap, the frhefr <3ia^, arid s the sbeft for 
bleachirigaf any other i for which Reafon it is much 
fought after ia all Countries, where they value rhem^- 
fblves for thefe ^ijanufadurcs. Bat 1 queftioa very 
much,= whether og® ..Workmen, have it eithser puro 

and. 
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and genuine, ot in fufficient Quantities for thefe 
Purpofes; All the Ufe I find made of it among 
them, is to make hard Soap; altho' they fay what 
they' have of it ipoils -their foft Soap, by rnaking it 
curdle. ' This is well known to be the Effects of 
Sea-Salt ; and Mr. Jti£i€U and others tell us, that 
the true Barrilha is often adulterated with Sea- 
weeds, which contain fuch a marine Salt ; lb that it 
is probably only this adulterated Sort that they have. 
Accordingly, all the Barrilha I have found here, 
was of a dark- brown Colour, and very foul and pon- 
derous ; whereas the true Sort is faid, by all who 
know it, to be more porous, pure, and of a bluifh 
Colour. It. is for this. Reafon in all Probability, 
that, notwithftanding all the Barrilha our Work- 
men have at fo dear a Rate from Spain j yet they 
can never make fo good -Soap, as what coincs from 
thence, and fomc other Places. • . - 

The only Way then, by which we are likely to 
have this Commodity either pure and genuine, or in 
fuiEcient Quantities at a rcafonable Rate, is from the 
Herb itfelf that produces it. W hethcr or not it would 
grow in England is not known, as I believe it has 
never been tried; Rat there is no doubt but it would 
grow very well in out* Colonies in America, as I 
am certainly informed it -does, in - the^4§?i«i^ Colo- 
nies there, where they have great Plenty of it ; and 
a Sort that is indigenous, particularly in 
which might probably be found in our Colonies, if 
fought for by thbfe who knew it. But wherever it 
will grow in any of the Englifh Dominions, there 
is no doubt but it would be a confidcrable Improve- 
ment^ where Pot-alh of all kinds ■ is fo valuable a 

Commodity, 
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Commodity, and fo much wanted 5 for it grows ori 
the fame Ground with Corn of any kind, which it 
does no Harm to, as it is a fmall annual Herb, that 
does not fpread till the Corn is ripe, or off of 
the Ground. 

There are forae other Plants that are known to 
make a kind of Pot-alh, commonly called Rochettat 
which is laid to be even preferable to the Barrilha, 
efpecially for making Glafs. Thefe are the firft and 
fecor.d Kinds of Kalh defctibed by ‘Profper Alpi- 
nusy in his Account of the Plants of Egypt. The 
fitfi of which is the above- mention'd Ftcoides that 
grows in Italy ^ and all over the Levant, but the 
other is peculiar to Egypt. Thefe would be fit Im- 
provements for our Colonies in America, where 
we feem to want nothing more than fome proper 
Produdion for the vaft Trafts of Land we are pof- 
fefled of there. But thefe Plants alone afford a- 
Commodity, which Tr. Alpims and Rauwoljiuz 
tell us they law many large Ships yearly loaded with 
in Egypt, and which gives the Excellency to the 
Glafe and Soap that are made at Venice* 

It would be worth while then at lea-T: to make a 
Trial of a Produftion, that is likely to improve 
both our Trade abroad, and our Manufactures at 
home. It was this that put me upon the prelent 
Inquiry, as an Improvement fit for our Coioaics, 
which if I find acceptably I lhall hereafter confidec 
Ibme others. 


E e e c 
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XI. A Letter from Dr. Laurence Garcin, 
of Neuchatel, F. K. S. to Sir Hans Sloane 
Mart, late P.R.S. concerning the Cyprus 
of the j^ncients : Done from the French by 
W. Watfon, F. R. S. 

SIR, 

Readttkfsv. 24-^' | “•HE PJant in Qucftion is a Shrub, 
*748. ^ wliich varies confiderably in its 

Size and Figure, according ro the Nature and Soil 
of the Country where it naturally grows, as well 
in AJia. as in Africa, where this Plant is much ufed, 
both as a Medicine, and for its agreeable Odour. 

Our Author has given us the true Charadlers of 
the Ftuftification of the Cyprus, after the Method of 
the celebrated Linneus. 

1. Its Calysi is an expanded monophyllous Cup, 
cut into four Lobes, pointed at their Extremities, 
and continuing attached to the Fruit. 

2. Its Cordla coniifts of four oval Petals, fomc- 
what pointed and finuous. They grow diftant one 
fmm the other, and arc placed between the Lobes 
of the Ctdyx. 

3. It has eight erc£fc Stamina, ranged two. by two 
aimoft horizontally, and parallel to the Sides of the 
Petals, and furpafs them in Length about half a 
Line. They grow from the Safe of the Embryo at 
a little Diftance one from the other, and arife dimi- 
nifhing in their Bulk to their Extremities. Their 
Anthera or Summits form each of them a little 
kind of Pucfc. 


4. Its 
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4. Its is round, and occupies the Mid- 

dle of the Calyx, Its Style Is creft, and terminated 
\!/ith a pointed’ Stigma. Its Length fomewhat ex- 
ceeds that of the Stamina. 

y. Its ‘Fericarpium is a round dry Capfule, {lightly 
four-corner’d ; each of which Corners has a fmall 
Prickle. It is divided into four Compartments by an 
extremely delicate Membrane, arifing from a Fla- 
cent a which occupies the Centre of the Capfule. 

6 . Its Seeds are fmall and numerous: Each of 
them is pyramidal, and fomewhat quadrangular, of 
which the Point is fbmetimes flreight and fometimes 
crooked. Every Seed is fattened by its Point to the 
Flacenta^ as to a common Centre, and their Bafts 
are fuftained by the Sides of the Capfule, all the 
Cavity of which is filled by them. 

There is but one Species of this Shrub generally 
known through all the Eaft j and this is fubjeft to 
vary according to the Climate, the Seafon, and the 
Soil. 


Its Names are, 

1. According to different Nations. 


Greek, xoTTp©-. 

Latin Cyprus, 

Hebrew, Copher. 

Arabian and> 

Pcriic 

Egyptian, Ethanne, 
Italian, Alchanna. 
Spanifh, Alkenna. 

The PoKuguefc'J Foula 
in the Indies, j Aybana 
E e i 


Apothecaries, Alcanna. 
The People oFlMail-An- 
Malabar, S Jchi. 
The Brachmans, Mety, 
Malayans, ‘Daun Lacca, 
Javans, B^chiar. 
Chinefe, Tfingka Hou. 
Indians, Inne. 

€ 2 
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2. According to Authors. 

LstguftrwmT^iofcoridis. Matthiol. n/* 

T .igujhrutti ^^j/^gyptiucuM Idtifolium $ itetn nn- 
gufiifolhim. C. Bauh. Pm. 47 d. 

L$gu§mtn(i^gyptium. Joh. Bauh. T. i. p, 732. 

Ligujirmfioftentale. Park. 1447- RaiiHm. 1603. 

B%amnus MalabaricnSjfruBu racemofo caliculato. 
TLaiiHift. if73- 

Its Description. 

The Cyprus grows generally as a Shrub of ten or 
fifteen Feet in Height, and has very much the Ap- 
pearance of Privet. 

Its Trunk grows fometimes as thick as a Man’s 
Thigh, is fometimes ftreight and fometimes crooked, 
and produces a great Number of Bran dies irregularly. 
Its outward Bark is alh-colour’d, and much furrow’d, 
and detaches itfelf from the Trunk of the Tree in long 
Scales or Pieces, by the Heat and Drynefs of the 
Climate, as in the Terpan Gulf. Its inward Bark 
is reddifli without, and whitifh within. That of the 
Branches is fmooth and red, like that of the Hazel- 
tree, and green within. Its young Branches are 
ftreight, flexible, and moderately long. The Wood 
of the Trunk is hard and whitifh. 

Its Leaves arc difpofed in different Orders upon 
the fame Twig. Sometimes they are placed oppo- 
fite in Pairs along the fmall Branches, and this moft 
generally crofs-wilej fometimes by three and three j 
but then the Leaves arc lefs, and this Difpofition 
generally takes place in the larger Branches j fome- 
times they are alternate, but rarely, and then the 
Leaves are largeft. The leaft Branches are moft 
charged with Leaves, the larger ones leaft. All 

thefc 
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thefe Leaves are pointed at each End? the largeft 
are two Inches long, and about an Inch broad in 
their Middle j the foialkft bear half the Dimenfions 
of the largeft : Their Edges are even : They are fmooth, 
fhining, and of a beautiful green Colour : Their 
middle Rib, which ferves to each Leaf as a (hort 
Pedicle, is terminated in’ their Point, but fends out, 
in its PalTage through the Leaf, alternately four or 
five nervous Filaments on each Side. Thefe Leaves 
are much like thofe of Privet. 

The Flowers grow in Bunches at the Extremities 
of the young Branches, and are endowed with a, 
very agreeable and lingular Odour. They are of a 
Straw-colour; but as they grow old and wither, 
they become of the Colour of a Citron. The Ca- 
lyx is more pale than the Corolla of the Flowers. 
Its Petals are turned up as much if not more than 
thofe fmall Petals are which adorn thg Centre of a 
double Rofe. The Stamina, which are white, tranf- 
parent, and which grow from the Bafe of the Em- 
bryo of the Fruit, form as it were a double Crols, 
by their alnioft parallel Situation and Extenfion be- 
tween the Petals. The Lobes of the Calyx, being 
of the fame Length and Form of the Petals, 
feem to give to the inttre E*ower an odtogonal 
Figure. The Summits or Antkera are fmall, and 
of the fame Colour as the Petals, each having a 
deep Farrow in its Bottom ; the more thefe decay, 
the more yellqw they grow, in the fame manner 
as the Petals. The Furrow in the Anthera, which 
at firft is of a palifh black, grows of a deeper Hue, 
as the Flower fades; The T'tjiilhm, after the Flower 
is gone, grows larger in the Calyx, and becomes, 
when peifeftly ripe, a dry, membranous, round 
Fruit, of about three Lines in Diameter, But before 

it 
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it arrives to -tl'jis State, it rcfembles very mach a 
flefhy Berry, green on one Side, purplifli, and fomc- 
times black on the other, with very little Juice. 
This falJfc Berry is the growing Capfule, the Side of 
which is fofr, fucculent, and very thick 5 which, in 
proportion as it increafes, becomes thin, membra- 
«ou.., dry, and brittle : In becoming thus capacious 
and thin it gives Room to a large Number of py- 
ramidal Seeds, very clofc one to another, and faf- 
tened all by their Points to a common Center, a 
kind of Placenta. When this Capfule is in its 
Perfedion, its Ontfide is fhining, and not unlike the 
Seed of Coriander in Colour. The ^ericar^iu'm is 
as it were divided inta four Loculi, by Membranes 
fo delicate, that they muft be regarded with great 
Attention, to be Atisfied of tireir Reality. The exterior 
Form of Ais Fruit fiilHcicntly fhews this Divifion, by 
its Rdundnefs being interrupted by four flight Ribs, 
like thofe of a Melon, which fltews as many Cells, 
The Membranes, which divide thefe Cells, arllc 
from the Placenta, and are inferted into the Sides 
of the Capfule. 

Tite Seeds, which fill all the Capfule, amount to 
about foiit Or .fiVe dozen, according as they arc more 
Of left nouri^edi becautc the latgcr ones receiving 
more NouTi^fnenr, make the ftnalicr ones abortive. 
They arc always fo prefled in their Apartments, 
that their pyramidal Figure is owing only to this 
Preflure, which arifes from their reciprocal Increafe. 
The pyramidal Points of thefe Seeds arc crooked 
in feme, and bent in others, according to the Di- 
redion given them in their growing. Their Colour 
is red or brown, arid always fomewhat fluning. 

, Remarks. 
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Remarks. 

Wefind, in the ancient Writersof Plants, fuch as 
Theophrajiits, T>iofcorides,^xid ^Itny., who have all in 
theif manner treated ofV egcrablcs,of how much Efteem 
the Cyprus was among the Ancients. The Hiliorian. 
Jofephus, and St. Jerome have mention’d it as a rare 
and precious Plant, placing it in the fame Rank with 
the moft valued Spices. The fine Smell, which its 
Flowers fend forth in the Countries where they 
grow naturally, as in Egypt, S^ia, Arabia, VPerJia, 
^c. has occafioned its U/c in the eatlicft Time ; 
and the fame Ufe continues in thofe Countries. Its 
being twice mentioned in * Soi&moris Song, is a 
very great Proof of its being much valued in the 
moft ancient time. We there fee it was accuftomed 
to be cultivated even in their Vineyards. The Per- 
fumers in old times made thereof an Oil or precious 
Ointment for various Ufes j but principally to give 
their Anointings a grateful Odour, and to make fup- 
ple the Limbs of the Body. 

Modern Authors have given themfelves great Trou- 
ble to be thoroughly fatisfied of the Hiflory of this 
Plant. There have been sreat Controverfies among 
them concerning it in endeavouring to fettle its 
Defcriptionj but it rauft be confefled they have 
made a very fmaU Progrefs in. ajiftovering to us its 
true Charaaers- How many Miftakes have the Bo- 
, , tanifts 
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stanift of the two laft Centuries made, owing to the 
bad Defcriptions of this Plant, which the Ancients 
have left us. 

I>iofcorideSy who, by defcribing the Plants he treats 
of too briefly, always leaves their Characters imper- 
fect, fays (perhaps after fome other Author more 
ancient than himlelf) that the Leaves of the ^lant 
in §iU.Jiion are like thofe of the Ohve tree i that 
its Flowers are in Bunches-, and that its Fruit is 
black, like that of Elder. This was enough to make 
the Latins conjecture, that the of this Au- 

thor was the Ligujirum or Privet i and the more fo, 
as the Cyprus was intircly unknown to them, flnee 
it only grew in Egypt and in Syria, where it was 
always called Henna, or Alhenna, and, by Coirup- 
tion, Alkanna. 

There is fome Appearance, that, as the Greeks 
received a good Quantity of this Drug horn the Iflc 
of Cyprus, as a Species of Merchandize, they would 
chufc to call it Cyprus, rather than give it any other 
Denomination, on account of the Quantity furniflied 
to them from the Ifle of that Name. Fliny took it 
firft. for a kind of Privet of Ligujirum, which grew 
particularly in Egypt, and afterwards he thought it to 
be the common Ligujirum or Europe: Thislhcws 
how uncertain he was as to the Plant in Quell ion. He 
judged jJI in comparis.g the Fruit ot the Cyprus 
that of the Jujube tree 5 but was more happy in liken- 
ing the Fruit (Capfulc) to that ot the Coriander, as 
they agree in Colour, though that of the Cyprus was 
more large. Matthiolus, who thought himfelfgreatly 
above his-Cotemporarics in the Theory of Plants, af- 
ferts boldly, that our Plant was the common Privet ; 

And 
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and ill this he thinks himfelf juftified, not onlffrom 
the Defeription oi^iofeorides, but from the Virtues 
attributed to the Cyprus by ^Itny. He even ridicules 
thofe who think that the Ligujtmm and Cyprus arc 
different Plants. Fuchjius, who wrote before Mat- 
thiolus, had neverthelefsReafon to believe them of a 
-different Genus ^ by the Account given of the Egyptian 
Plant by Flmy i but he was wrong in confounding 
it with the Phillyrea of FHofcorides, and in this 
Miftake has been followed by ^odonaus. 

Belloniust who had feen this Plant in its Place of 
Growth, well knew that it was not the Ligujirum 
or Privet: He faw alfo how the Commentators of 
the Aredsian Authors were deceived in taking it for 
fuch. 

Rauwolf and Profper Alpinus, who met with it 
in their Travels, after having obferved it in the 
Places of its Growth, believed, as Pliny had done, 
that it was a kind of Ligujirum, which approached 
very near to that of 'Europe, They have each of 
them given a different Figure i which made Cajpar 
Bauhn believe that there muft be two new Species 
of Ligufirumi but herein he was not follow’d by 
the ingenious Mr. Ray. In fa£t, we ought to ac- 
knowledge, by the Charafters here fet down, that 
our Cyprus is of a Genus truly differe^nt, and the 
only one of its kind. 

The Hortus Malaharicus has given a Figure of 
this Plant under the Name of Mail-Anfchi, which 
reprefents the End of a large Branch ill-chofen, and 
fbmewhat wither'd, without doubt by the Fault of 
the Defigner, who has drawn it in its natural Size 5 
which is greater in Malabar than clfewhere, bccaiife 

Ffff of 
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-of the Rains which fall there in Abundance half the 
Year. . This Shrub is left in all its Parts in Arabia, 
and to the South of ^erjta, becaufe in thofe Coun- 
tries it rains feldom } but, in Recompence, its Flow- 
ers have niuch njore Smell than in Malabar. It 
muh be remarked here upon this Occafion, tliat the 
Defeription juft now given, and which contains the 
Size of the Parts, was made in a Garden in the Per- 
Jian Gulf belonging to the Dutch Fadory, and fitu- 
ate' about a League from the Town of Gameroon, 
otherwife called Bender-Abajft, where there was 
one of thefe Trees carefully preferved, which was 
the firft I faw in the Indies j as it was complete in 
all its Parts, having Flowers and Fruit; and as it ap- 
peared to me agreeable and curious, efpecially on 
account of the fine Smell of the Flowers, and, as it was 
a new Genus to be eftablifhed in Botany, I exa- 
mined it with great Exaftneft, and noted its Cha- 
raQers, Figures, ahd Dimenfions. I did not conceive 
it "to be the Cyprus, not then knowing what it was. 
I asked the People of the Country the Name of this 
beautiful Shrub : They only called it Henna, and I 
could learn no other Name : They affured me it load 
no other Name, either in Perfia, or in Arabia. It 
was on the i* of December lyzi. that I obferved 
it, and deferibed it under the Name of Frutex Per- 
Jicus,f0liis Liptijiri, jiore et fruBu racemofo, Henna, 
•vulgo diHus. I thus characterized it, in Expectation 
of finding it, if it had already been deferibed among 
Authors, after my Return to Europe. When I re- 
turned in 1730. I had the Satisfaction to find it in 
Mr. Ray*% Hiftoty, by the Defeription which he has 
given of it, extracted from various Authors, in the 

Chapter 
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chapter of Ligujlrum under the Synonyms of *Par- 
k'm/bn^ and to fee it in the other Authors I have 
mention'd, efpecially the Figure given by Raiiwolf, 
which is not a bad one, and which is copied by 
Clufius, ^adonseus, ‘Parkinfon, and ‘Dalechamp. 

The Figure in the Hortus Malabaricus under the 
Name of Mail-anfchi^ does not fo happily reprefent 
our Cyprus, as that excellent Work generally does 
the Plants it treats of. The Leavts of this Plant 
there are half-wither’d, and not in their natural Dif- 
pofition. Rauwolf’s Figure is much nearer theTruth. 
The Flowers are not much better reprefented than the 
Leaves, in the Hortus Malabaricus i as, befides other 
things of lefs Moment, the Authors of that Work 
have negleded to make the Petals appear between 
the Lobes of the Calyx, as always happens in a na- 
tural State i by which Diipofition the Flower appears 
of an oftagonal Figure. Rumphius, who has writ- 
ten an Hiftory of the Plants of Molucca, has given 
a Defeription of this Shrub, not different from 
mine. 

By what is here laid down of the Charafters of 
this Plant, we plainly fee that it dilFers widely from 
the Oxyacantha and Rhamnus-, of one of which 
the Authors of the Notes to the Hortus Malabaricus 
fufpefled the Cyprus to be a Species. This occa- 
lion’d Mr. Ray to range it under the laft, fuppoling 
its Fruit to be a Berry, which nevcrihclefs it is nor. 
This learned Author moreover could not think that 
the Mail-anfchi was the Cyprus, becaufe of the Dif- 
ference in the Deferiptions among Authors, and of 
-the imperfeftion of thofc of Rauwolf and Alpinus. 
Rumphius, juft now quoted, has ill compared the 

F f f f 2 Colour 
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Colour of the Leaves of 'Cyprus to thofe of the 
Olive-tree. 

This Shrub, fo cherilhed among the Eaftern Na- 
tions, is cultivated in Africa, AJia, and all the Indies', 
that is to fay, from- near the Equinoftial even to 3 5" 
Degrees of North Latitude Where it is much ufcd, 
as we fhall find by the great Commerce caufcd 
thereby in the Lenjant, according to the Relations 
of Travellers of Credit. 

This Plant does not love Shade, even under the 
Torrid Zone, becaufe of the violent Rains there at 
the time of the Weftern Monfoon, no more than it 
does in cold Countries, our Author means thofe of 
the fifth Climate j but towards the Tropick, and 
even in Arabia, it grows beft when a little fhelter’d 
from the Sun. In hot and dry Countries, as in the 
Perjian Gulf, where I firft faw it, it produced a 
great Number of Boughs and Branches very fhort, 
which gave it the Appearance of White-thorn. On 
the contrary, towards the Equator, its Branches arc 
further from each other, and longer, occafioned by 
the Moifture from the Rain. The Back fplits into 
Scales, and detaches itfelf in Pieces from the Trunk, 
in thofe Countries where it rains feldomi but in 
Malabar, in the Ifles of Ceylon and Sunda 5 the Back 
continues intirc and united almoft all the Year, be- 
caufe of the Moifture of thofe Places. 

Rauwolf remarks, that the Turks and Moors cul- 
tivate this Plant with Care, and even keep it in 
Pots, on account of the Smell of the Flowers, 
which fomewhat refemble Musk. They keep thefe 
Pots in Winter in Chambers or Caves to preferve 
the Plants from Cold. 


Our 
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Our Author forgot to remark one Circumftance, 
mentioned by Bellonius in the firft Book of his Ob- 
fervations {Chap. 44. apud Clujium), where it is 
faid, that the Henna, or Alchanna, which is our 
Cyprus, differs from Privet, bccaufe the Leaves of 
Privet fall, and thofe of Cyprus continue all the 
Year. But this Obfervation is of no Weight, be>- 
caufe this Difference is only apparent j and it is cer- 
tain, that if our Privet was cultivated in Egypt, its 
Leaves would not fall off in Winter, becaule it is 
not there fufHciently cold. 

1‘he Uses of Cyprus. 

Bellonius, who was the firft of the Moderns who 
treated of this Shrub under the Name of Alcanna, 
and fpoke of its Culture in Egypt, tells us, that 
the Powder of its Leaves is fo great an Article of 
Commerce among the Turks, that they load feve- 
ral Veffels from Alexandria for ' Conftantinople, 
where the Sale of it is fo great, that the Grand 
Signor’s Revenue therefrom amounts yearly to 1800Q 
Ducats. According to him, the great Confumption 
of this Powder arifes from its being ufed in beauti- 
fying the Skin and Nails, in making them red with 
a Decodiion made therewith. The Women, he 
fays, generally ufe it all over Turkey, to^ dye the 
Skin of thofe Parts which are from the Navel down- 
wards, as well as their Hands and their Hair. Their 
Children are ferved in the fame manner. They con- 
fidex this as a great Ornament ; and that the Colour 
may bold longer, and penetrate deeper, they apply 
it ufually when they go out of the Baths. This 
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Practice of dyeings to bea.ntify the Body, is extended 
even to their Horfes, of which they tinge the Mane, 
the Tail, and the Hoofs. They often add Alum to 
heighten the Colour. This Powder is fent from 
Confiantinople to RuJJta. Let us now confider the 
Other Properties of Cyprus, 

It is not neceffary here to take notice of' what 
‘Diofeorides and Tliny attribute to this Plant j they 
may be confnlted, if, at the fame time, they are re- 
garded as being very little skilled in its true Quali- 
ties. Our Author contents himfelf with faying, that 
^<£.Ter(ians and Arabians^ who appear to have been 
anciently the firfl: that ufed this Plant, frequently ufc 
at prefent not only its Flowers to perfume their Li- 
nen, their Cloaths, and their Tables, hut make a 
greater Ufe of its Leaves in a Decoftion, for the 
Cure of all Diftempers of the Skin, as the Itch, 
Scabs, and E.ihg-worm, which the Air of their 
Country caufes from its Heat, and from the Drought 
which often reigns there to a great Degree. Thefe 
Diforders, if they are negledled to be cured as foon 
a^ poffible in dry Climates, eafily degenerate into the 
Leprofyi and it is on account of thefe Diforders of 
the Skin, that the eating of Pork is forbidden to 
People of every Heligion in thefe Countries j becaufc 
that Food there is known to occafion thefe Diftem- 
pers. 

All the Nations of the Eaji Indies make ufc of 
it in Medicine, for the fame, as well as for feveral 
other Diforders ,• but they particularly ufe the Leaves 
to dye their Nails j which our Author thinks they 
had originally from the Arabians, In dyeing their 
Nails, the Indians make ufc of the ffcfh Leaves, 

which 
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which always grow in great Plenty in their Gardens, 
and apply them beaten upon their Nails, mixing 
with them fometimes a little Lime and Juice of 
Citron. This Colour lafts a great while upon the 
Skin, on account of Sweating. A ftrong DecoCtion 
of the Leaves in Water is fometiffxes nfeji to tinge 
their Nails, but more generally their Skin bnd Hair. 

There is Reafon to believe, that this pretended 
beautifying of the Skin, the Hair and Nails, which 
long Cuftom has eftablifhed among the Eaftern Na- 
tions, owes its Origin to a quite different Principle 
than that' of beautifying. The Ancients had no ocher 
View in the Beginning, than the Prevention of pru- 
riginous and Icprohs Diforders in the Skin, tq which 
their Climate fubjedfed them, as well as to preferve 
them from Vermin, as the Leaves of Cyprus have 
that Property. But as in ufing Baths with thefe 
Leaves therein, they dyed their Skin .either red ©r 
yellow, according to the Preparation, they accuf- 
tomed themfeives to this Colour by degrees, and 
afterwards regarded it as a falutary Embcllifhment. 

Thefe Baths, which there are conftantly employed 
for the Clcanlinefs -aftd Health of the Skin, and 
which the Neccflity of ufing , has • eftablifhed as a 
Point of Religion, and a Duty, for the better Pre- 
vention of thefe Maladies, is certainly a true Me- 
thod to preferve as well the Body as the Skin in a 
good State. Thefe good Effedis are extended fur- 
ther by ufing the Alcannas becaufe its Colour, paf- 
fing in the Opinion of thefe People for a ncccflary 
Ornament, and a Mark of Cleanlinefe, makes the 
Pradiice of bathing; better obferved. 
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It feeitis to out Author, that thefe Remarks 
Ihould be communicated, as well as the Charaders 
and Defcription of the Plant in Queftion, to render 
its Hiftory more complete, and by thele means to 
make it known 5 to the end that the Curious may 
form fome Opinion of the great- Praifes which the 
Ancients have bellowed upon this Plant. I am 

SIR, 

Tour,, ^c. 

Laurence Garcin. 
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I. An Account of an antient Shrine, formerly 
belonging to the Abbey of Croyland; by 
Wm. Stukely ikf. Z). ColL Med. Lond. 
Sgc. Rcclef. D. Georgii Martyr, Lojad. 
Rector. 


Re0d Dec. ,8, r ■ Shrine before us is a great Cu- 
1748. jl^ rioiity. Few of this kind of Anti- 

quities cfcap’d the general Ravage of the Diffolution 
of Abbeys : For which Reafon I thought it would 
b? an agreeable Amufement to fhc S.ociety to have 
a View of it 5 and to preferve a Drawing of it 
as in Tab. I. and 11. The Shrine is made of Oak, 
plated over with Copper, upon which the Figures 
are chaced in Gold : The Ground is enamei’d with 
blue* in the Ridge .along the Top are three oval 
Chryftals fet traixfparentlyj its Dinaenfioas are as .ex- 
preiled under the Print. 

Mr. Eayre of St. Neots fent it to me to have 
my Opinion of it. It was found in the Houle of 
a Gentleman of that Neighbourhood, who never 
Ihew’d it during his Life-rime j and who poffibly 
might have given us fome Actounr, as to the Hi- 
ftory of it $ and at prefect wc have jio means left 
of finding it out, but by Conjefture. ' 

I conceive it came from Croyland -Abbey. There 
was an Intercourfc between this Abbey and St, Neofs 
priory 5 infot^uch that St. Neot's Body was carrier 
hence to Ctjoylmd- Abbey, andihfhrined there. 

■ iGggg ' Thcfc 
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Thefc Shrines were made for receiving Reliqucs 
of Saints, in old Abbeys, Churches, and Cathedrals. 
(See a Print in the Hiftory of Canterbury, and in 
J>ugdde’sMonaftkonfQi the high Altar of the Church 
of St. Augujlin there f no Icfi than thirteen of thefe 
Shrines ftandmg around). Thefe were carried about 
in -Proceflions on their anaiverfary Days j fometimcs 
cmbellifhed with Jewels of ineftimable Value. Be- 
fides thefc portable ones, there were others, built of 
Stone, Marble, and other Materials like that of 
St. .Edward the Confejfor in JVeftminfter- Abbey j 
one now in Chejier Cathedral of St. PEierburga, 
whereon the epiicopal Throne is fet, adorn’d with 
Sculptures of Saxon Kings and Saints : One of St. 
Thomas de Caiitelupe Bifhop of Hereford, in that 
Cathedral. Thefe now remain. There was one in 
the Church of Burton-Coggles, hincolnfstre s and of 
Heckington in the fame County's and innumerable 
others, deftroy'd at the DifTolution of Monafteries. 

The Shrine before us, from the Manner of draw- 
ing, and Workmanfhip, I conclude to be of Saxon 
Antiquity, and that very high 5 now neat poo Years 
old. I think it gives us the Story of the Murder of 
the Abbot there, and his Monks, perpetrated by the 
barbarous T>anes, in the Year 870. 

Sept. 2f. that Year, they rulh’d into the Church 
of Cropland, whilft the Religious were at divine 
Service. Ingulfhus, Abbot of the Place, iii his Hi- 
ftory, gives us this Account. Lord Theodore war 
then Abbot of Cropland ; who at that time pontifi* 
cally officiated at the high Altar, cxpefting the Bar- 
barians. King Osketyl cut off his, Head upon the 
Altar, l^erus Mattyr et Ckrifti hojlia mmolatar^ 









[ 5^1 ] 

fays our Author, Miniftri circumjlantes omnes capi- 
tjbus detTuncati : ‘‘ Thus fell the true Martyr and 

Lamb, of Chrift, as a Sacrifice on the. Altar. All 
“ the aflilldnt Minifters -were beheaded likewitc,” 
fays he. 

The two on our Shrine are Frier Mifgef the Dea- 
con, and Frier Savin the Subdeacon. 

Some Days after, when the Monks that fled re- 
turned, they found the Body of the venerable Abbot 
Theodore beheaded at the Altar. 

Above is reprefented- his Suceeflbt Abbot Godric, 
with the Minifters about him, putting the deceafed 
Abbot into his- Sferond 5 whilif Angels are carrying 
his Soul up to Hedven. 

I fuppofe fome Part of this M-artyr might be ob- 
tained, and kept in this Shrine. 

I obferve the famous old fepulcral Stone in !P<?- 
terhorough Minfter-Yard, is exaftl-y of the fame Shape 
as our Shrine. It was fet up oyer the Grave of thic 
Abbot and* Monks murder’d- by the fame the 
Day after thofe of Ctoyland-Jlbbey fuffer’d, Sepi, ^6. 
It is c^v’d on the Sides with the Images of our 
Saviour and the Ap.oftles.' It is now remov’d into 
the Library. 

Nov, 23. 1748. Stukelj. 


G-ggg 2 


II 
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II. An EcUpfe^ of the Sun, July 14. 1 748, 
obferved by the Right Honourable James 
, Earl of Morton, Mr. le Monnier, Royal 
Afronomer and Member of the Royal Aca- 
demy £>/* Sciences at Paris, and Mr. Ja. 
Short, Fellows of the Royal Society, 

Rmi Dec. 8 . ■ "'HESE Obfervations were made at 

1748. Abet dour Caftle, belonging to the 

faid Earl, whofe Latitude is ^6° 4.' N. 

Mr. le Monnier having come over from France to 
go to Scotland, to obferve the annular Eclipfe of the 
Sun, July 14. 1748. I_was defirous to contribute 
all that lay in my Power to affift him, and therefore 
refolved to go to Scotland with the Right Honour- 
able the Earl of Morton, who was fo good as to per- 
mit us, the Honour of accompanying him. 

We arrived at Edinburgh July 4. and imme- 
diately went to the College, to enquire what Prepa- 
rations were made there, in confequcnce of Letters 
,we had wrote before we left Londons when Mr. 
Alexander Monro, ProfclTor of Anatomy, informed 
us, that, upcm Receipt of ours, he had -wrote circu- 
lar Letters to all his Friends in different Parts of the 
Country, to prepare, in the beft manner they could, 
for the moft exait Obfervation of this Eclipfe. 

We found that the meridian Mark, which had 
been fettled from Obfervations, by the late worthy 
Mr. Mac Laurin, was loft, by the taking down of 
a Chimney, upon which it was fixed} and Mr. 

Matthew 
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Matthew Stewart, the prefeat Profeffor, . having, no 
proper Infhniments, ha'd not as yet re-eftablifhed it j. 
which -we'^hoped tO)dc» by an Iriftrument, which we 
every Uay expcfted front LoatdoH', and Mr. Stewart 
having promifed to ihafce the beft Obfervation he 
could, we refoived to fet out for Aberdour, a Seat 
of the Earl oi .Mortons, which he readily offered to 
Bs, and did us the Honour to accompany us thither 
himfelf, having the fame Defire and Curiqlity to do' 
whatever lay in his Power to contribute to an exad 
Obfervation. 

Aberdour is abqot loMilesaltnofl: N. W. oi-Edin- 
burgh. We thofe this Placei as beitlig,*l>y theCom.‘ 
putations of this Eclipfc, at or very near. the 5 outhern . 
Xjxdxt ths Afmtdus. 

, In the Caft'le of Aberdour, Lar. y<>° 4' N; arid. 
2y'^of Time Weft of the College of Edinburgh, 
we fet up a. Clock, July p. and the Weather being 
cloudy, and -our Equal- Altitude Inftrume'nt and 
Tretr^t not being yet arrived, we on the ri?*» made 
ufe of an Equatorial Telcfcope-.of my Lord Morton'si 
to find correfponding Altitudes of the Sun, and at 
the fame. time put up a Gnomon of ly Feet high. . 

Being uneafy that our inftruments were, not come 
to Hand, and refolving to have a Communication 
with the College of Edinburgh, .where they had a 
Tranjit Inftniment ; my Lord Morton prbpofcd that 
two Cannon fliould be fired from the Cattle M.Edm' 
burgh, one precifely at o’ Cioefc, and the athe;^, 
at after 12' on the Day of the Eclipfe -j and the 
different Obfervers in different Parts of the Country 
to be advertifed of this, and to mark down the 
precife Time of feeing the Fiafh, or hearing the 

Sound 
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Sound of the Cannonj fo.that, after having made a 
geographical Map o£- the fe different Parts of the Coun- 
try, and having found the exafl: Meridian of one Place, 
wefhould bc‘ enabled to fettle the Times of all the 
reft by . the Difference of Meridians found by this Map. 
This was fettled and agreed toon the and an Ex- 
prefi fent over to Edinburgh with a Letter from my 
Lord Morton to the Lord. Jaftice Clerk, to defirc 
this Favour of QssxsxsX Blmd,- who very readily 
granted it. 

The 13'*' being a clear Day, we took equal Al- 
titudes with the Equatorial Telefcope, and found our 
Clock gained i' 4<S'^ in two Days, and that the Sun 
paired the Meridian at 12‘ 7' tS" by the Clock. 

July 14*'^ was an exceeding bad Morning both for 
Wind and R.ain5 but about 8‘ in the Morning, 'the 
Clouds difpetfed, and wc had a very clear Sun. 

In order to. obferve the Eelipfe, my Lord Morton 
made ufe of a refieding Telefcope, 12 Inches focal 
Length,' magnifying about 40 times. I made ufe of 
a.reftcding Telefcope 4 Feet Focus, magnifying about 
120 times?, both belonging to my Lord Morton. 
3 y 5 *, it Mmnier made ufe of a refrading Telefcope, 
abotst.«>..Eect Which he brought with him 

ftona Frmee, arnaed with a Micrometer, made after 
the Method of Mr. George Graham, by the late Mr. 
Sijfon at London. 

Mr. /(? Monnier took his Station in the Garden, un- 
der the Window of the Room where the Clock was 
placed? my Lord Morton was in the Room next 
that where the Clock ftood } and I was at the Win- 
dow nest the Clock. 


Clocfe. 



Clock. 
h t ft 


8 fs o 


8 fP X3 


9 

S> a 30 


so d 10 


.10 4 .f o 


It fz 43 
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True Time. 

k / // 

8 47 f -'Tfte Eclipfe not yet begun. 
Clouds come on. 

8 yi 18 Beginning of the Eclipfe, 
found by the following 
Chord.. 

8 52 47 Birft Yiew of the Eclipfe, 
then confiderably advanced, 
f 8 f4 3y Meafured the Chord of the 
Part eclipfed; which was 
found equal to the Eicld of 

; the great :Rcfl«£l:or. 

. p yS 12 The illuminate Part of the 
Sun, meafured by the Mi- 
crometer, and found tssj' 
37 ' T-' .. - 

10 37 tJ ’Ag&ut meafured, and found 
— 7 37 T’ 

My Lord Morton fudged the 
Middle of the Eclipfe, on 
neareft Approach to an An- 
fi^uSi at io‘ .17' ^4^' ap- 
parent Time. 

ji 44 40 The fame Phafe or Chord 
obferved as at the Begins 
ning, and meafured wth 
in.the Telefcope, as at firft, 
and by the Micrometer, 
and found =5 8' ay*" of a 
great Circle,' as verified by 
a Bale after the Eclipfe was 
over, which gives the End 
as exa^ as the Beginning. 

1.1 
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Clock, True Time. ' .. 

^ / // h / // \ \ ’ 

■% i jSS ‘a I II -43 18 End of rhe Eclipfc by^ the 
. ■'* ' preceding Chord. 

' Mr. /e Monnier meafur’d with the Micrometer the 
apparent ejjuatorial- Diameter of the Moon, when 
flie 'was apbh the Sun 5 which .he |btuid=:;a,p'47'^|-- 
Hc meafured alfo the apparent vertical Diameter of 
the Sun at Noon j which he found = 31' ■4c/'. 

The Micrometer, with which he meafured thefe 
Diametcrs> was afterwards verified, by a Safe of 
ay/o Feet, and two Marks, placed at right Angies 
to its Extremity^ at the Diftande>of 2 i -Feet firein 
one another. , 

■ ' The Flafh of the firft Cannon fired from the Caftle 
wasfeenat 4'<-byt|tc Clocks and the Flaih of 

the fe^ttd Cannon alfo by .the Ciqclc at 12I1 
The Eclipfe was To 'nearly annular, that, at the 
neaireft Approach, the Gulps feemed to want about 
of the 'Moon’s Cifcuih'fercnce to be joined? yet 
•a.'brown; Light iwas. plainly obierved, both by my 
-Itor^ myle'lf/.to proceed or llretch along 

the Circumference of the Moon, from each of the 
■Curps, 'abcmt .tiof the whole Diftance of the CuQ»s 
-from each "Cafp ? and there remained about ot 
•the whole ■ Diftance of the Cuips not enlightned 
,by this brown Light ? lb that we were for fome time 
in Sufpcnfc whether or not we were to have the 
Eclipfe annular with us. I obferved, at the Extre- 
mity of this .brown Light, which came from the 
Weftern Cufp, a larger Quantity of Light, than in 
any other Place,' which at firft furprized me? but 

afterwards 
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afterwards I imagined it muft'have proceeded from 
fome Cavity or Valley made by two adjoining Moun- 
tains on the Edge or Limb of the Moon; I had 
often formerly obferved Mountaijns on the Circum- 
ference of the Moon, more or lefs every -where 
round it, but never iaw them fo plain as during the 
Time of this Eclipfe; for. we had the Air exceeding 
clear, and free of all Agitation, notwithftanding it 
blew a perfc£t Hurricane of Wind, which began 
about the Middle of the Eclipfe } and I remember, 
in the annular Eclipfe of the Sun in the Year 1,737. 
it did the fame. . The mountainous Inequalities on 
the Southern. Limb of the Moon were particularly 
remarkable 5 in fbme Pairts Mountains and Valleys 
alternately; others extended a confiderable Way 
along the Circumference, and ended almoft perpen- 
dicularly like a Precipice. My Lord Morton was 
able to fee them very ealily thro’ bis ftnali B-c- 
fledlor. 

A little after the Middle of the Eclipfe, fome 
Clouds, that feemed ftatlonaty below the Sun, ap-. 
peared tinged on their Upper Extremities with all the, 
Colours of the Rainbow. 

During the greateft Darknefs, fome People, who 
-were in the Garden adjoining to the Cattle, faw a 
Star to the Eaft of the Sun,; which, when they after- 
wards told us, and pointed to the Place where they 
had feen it, wc found, mutt havp been the pianec 
Venus. This Star, we were afretvvards told, was feen 
alfb at Edinburgh, and other Places, by a great Nunv 
b?r of People 5 but 1 did not hear of any other Scars 
being feen. The Darknefs was not great, but the 
Sky appeared of a faint languid Colo-Uf: What is 

H h h h pretty 
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pretty remarkable, is, Mr. U Monnier tiSMXtd. us, that 
when he looked at* the Sun with his naked Eyes du* 
ring -the Middle of the Edipfe, he could obfervc no- 
thing' upon the Sun/ but favv the Sun fulJ» tho' faint 
in his Light. This, I am apt to imagine, may be 
owing to his being fhort-fighted, 

_.I obferved alfo, about- the Middle of the Eclipfc,. a 
remarkable large Spot of Light, of an irregular FL 
gurc^ and of a eonfiderable Brightncfs, about 7' or 8' 
within the Limb of the Moon next the Weftern 
Ciifp- I thought 1 loft this Light feveral times 5 but 
whether this was owing to my fhutting my Eyes, in 
oideF'Sp' relieve them, dr -not, I cannot tell. I am 
toid'i'f-that'thc M.r. Irwin at Elgin obfenred the 
faole. 'When 1 firft perceived it, 1 called to my Lord 
Mvfimy ^lid' Was in the next Room, but he could 
Oot,fec itl- ' ■ ■ 

‘ fiefofb the £>elipfe began, and during the whole 
T im e* of the Eclipie, the Air, as I faid before, -being 
exceeding clear, 1 faw thro' the four Foot Reflector, 
the Surface of the- Sun cover’d with fomething which 
I had never obferved before? itfeemed to be ail ir- 
regularly overipread with Light, and a faint Shade, 
c:^ecially tdwatds his-cquatorial Diameter. This Ap- 
pearance was fo Odd, that it is difficult to deferibe it, 
lb as to give an adequate Idea of what i faw i but 
if I may be allowed the Expreflion, it feemed as it 
were curdled with a bright and more dusky Light 
or Colour. This Appearance was permanent, and 
regularly the fame > and if in any degree feen before, 
may have given Rife to Facula haying been feen in 
the Sun i but to me-the whole Sun’s Body feemed 
to be riiore or kfs cover’d with it» 

■ ; . . j I looked 
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I looked with all the Attention poflible, to fee if 
I could obferve ?ody or Limb of the Moon be- 
fore Oie. touched the , Sun, and alfo after Ihe left it, 
and was intirely oiF the Su.n, but could fee nothing 
at all of any fuch Appearance. I mention it to fa- 
tisfy Mr. *T>e Ltjle^ who publicly delired this might 
be attended to. 

The Barometer had been falling for Icy^ral Days 
before’ the Eclipfe j and even that Morning j when 
it was at ap.a Inches. But during the Eclipfe it be- 


gan to rife. 

, • : ,, IMviftons. 

1 1 . at 8“ in^the Morning the" Thcrr^ppicter 
ftdod at h . , ^ " 5 ^ 

at 12 o or Noon at 
at 4 of.m. at - - • 6 o 

yaly 12. at II o it flood at - - 57 

at 12 o or Nopjp, at - - fS 

Jaiy 13. at 8 30 a. ni. it flood at - - yy* 

at I o at - - y7| 

yuly\A.^t % oa.m.u - - - 5’<j 

at 8 y3 at - - " . 

9 7 at f . - - f 7 i 

at p 20 at - , _ , 

at lO 8 at - - - y7 

at 10 26 at - ^ . 


All thefe Obfemtionfj o|^h'e.priajeti|mgikcrfW<?yc 
taken when it flood 'i^ the 'Sfilde.? ,^hd the Times; 
are by the Clock. Immediately after the Middle of, 
the Eclipie,^ the Thermometer, when expgfed-to.thc , 
Sun'for'thc''Space of 16'' orTime>,rofe only Jialf a 
Divifion. ; • . i , 

' , l^hh 2 - . /ii j.Ther,. 



Divifions 
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Thermometer fiill expofed to the Sun, 

at lo** 46^ 00^*, ftood at - - - f S-f- 

at 10 fi 50 at ‘ - - 62 

at lo 30 at - - - 

at 1 1 4 00 at - - ■> -66 

at II 10. 00 at - - ■ - 70 

at II 34 00 at - - - • 75’! 

Thermometer replaced in the Shade after this laft 
Obfervation, 

at 12” ftood at - i - 60^ 

at I - aS'at - - - * di-|- 

at. f fo'at - - - ~ f!? 

at ' 7 30 at * - - - - 5'8|- 

yui^ ly^ Thermometer at S** a. m. ftood at - 5<S 
' at ip at,. - - ^7 

' at lait - - < 5 o , 

»«■ - ~ i ^ 

t - - *- * 

Thcfe Obfervations were made with a Thermome- 
ter of Fahrenheit’ % Scale, the ©ivifiotts of which were 
very feniible. We did not at all perceive or feel any 
greater Degree of Cold, during the Eclipfe, than wc 
leit‘ before it began. ' 

The Weather being very bad at UdmbUfgh, Mr. 
Mathew Stewart, the Profeflbr of Mathematics, 
could make no Obfervations of the Eclipfe 5 he only 
faw the End at 1 1* yo' 3+'^ true Time 5 and even then 
the Sun was fbmewhat cloudy: He took however 
the Stin’s Tranjtt over the Meridian (as then fuppofed) 
at 12* f 4a" by his Clock, arid heard the fecond Can- 
non fired from the Caftle at 1 2* 4' 48'' by the Clock. 
We afterwards, in a few Days, examined his meridian 
Mark with a very exa^ equal’ Altitude Inftrument by 

three 
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three fcveral correfpondcnt Obfervations 5 and found 
his Mark 3' 2z" of Time to the Weft of the true 
Meridian^ The College is about 2500 Feet diftant 
from the Caftle Eaftward. 

The Rev. .Mr. Bryce, at Aldtfion, about 6 Miles to 
the Weft of Edinburgh, Lat. N. obferved 

with a refleiling Telcfcope, 0 Inches Facus, 

h f // 


The Beginning of the Eclipfe at 
Upper Horn or Cufp vertical, at 
Hitherto the Weftern Culp lower than 
the Eaftcrn. 

The two jCufps horizontal at 
The -Weftern Culp afeends very fall: at 
The Weftern Cufp vertical at 
The Culp which was juft now vertical, 
now becomes Eaft, and about 30® 
from the Zenith to the Eaft at 
The Middle of the Eclipfe as near as f 
he couid judge at . . ^ 

The lower Cufp the Hadky and very \ 
ragged and uneven, at , .f 
The fame Culp ftill in the lame Po- 


} 


lition at 


1 


The fame Culp feems to begin to move 5 
towards the Weft at . . .j 

The Motion of this Culp Icarce fenfible / 

The other Cufp Middle between thc> 
Zenith and the Nadir towards, the i 
Eaft at * . • *3 

End of the Eclipfe, the Sun being quite . 
clear at . , . » f 


8 fz 3,0 
P p o 


I'O 13 10 
10 14 10 
10 id If 

10 17 10 

10 17 40 
10 24 45? 
lo 32 j- 

10 43 

10 55 45 

11 O 2 j? 

It 48 40 
I 
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I (hall fet down the following Obfervatiohs of 
this Eclipfc juft as they came to my Hand \yhen in 
Scotland^ without making any other Remyk, than 
that, from the Difagreement among themfelves, they 
do not ail of them feem to have been made with 
due Accuracy and Attention; for want, I fuppoic, 
of fafficient Pradtice in this kind of Obfervations. 

William Crow Efquirc, at his Houfe of Nether- 
byres neat Haymouth^ Lat. fy® yi' N. fays, ^ 

■fixe Eclipfe began at . • • ^ yy o 

Half of the Sun eclipfed at ... 9 50 o 

Middle of the Eclipfe, ^ of the Sun’s Limb*! 

cover’d by the Moon at . • • j 

End of the Eclipfe at . • ii yy o 

Mr. y-ffhn Mair, at Lat. yy° 30' N. fays, 
theEdipfe began at 8‘ +y'i but that, by rcafon of 
Clouds, he could make no other particular Obferva- 
tion; only that, by a View he had of the Sun fomc 
Mttle Time before the End, he thinks the End of the 
Eclipfe might be .about n’* 48'. 

Ux.Marky Teacher of the Mathematics at Dundee, 
Lat.,y.do ly' N. obferved, t „ 

The Beginning of the annular Appearance at lo 16 44, 
End of the annular Appearance at . . xo 23 8 

He fays, the beft Obfervations make the Annulus 
a fraall Matter narrower on the upper than lower 
5idc 5 by which it appears the. Centre of the Eclipfe 
.was to the Northward of ^Dundee.. 


Mr. 
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Mr. John Stewart, PiofelTor of Mathematics at 
Aberdeen, writes, that, by an Obfervation made at 
Monrofs, Lat. jrfi® 41', 

t. I tt 

The annular Appearance began at . . 10 20 o 
Antmlus ended at . . . 10 24 30 

End of the Eclipfe at . . H f 2 45: 

'And that, by an Obfervation made at a Place about 
lE Miles S. 'W'. of Aberdeen, 

h r tf 

The Eclipfe began at . - * S fz o 

Middle at ' . . . . i 10 21 o 

End W . . . . . ft o 

And that at Aberdeen, Lat. fy® 1 1» N. 

The Eclipfe began at . . . 8 yf 33 

Middle of the Eclipfe,, and annular Ap- « 

, pearahee, as near as kc could j udge, at j i o ^3 3 

End of the annular Appearance at . i o 24 48 

He writes alfo, that he received an Account from 
Mr. Reid, Minifter at New Macchar, about 7 Miles 
N. W. oi Aberdeen, who obferved ** * ** 

The Beginning ofthe annular Appearance at lo 18 28 
And the End of the Eclipfe at . .11 49 3: 

Mr. Stewart fays, that, by comparing his Obfer- 
vation tA Aberdeen with this of Mr. Reidts^ht appre^ 
hends he is in a Jdiftafce as„,tp his judging ofthe 
Middle of the Eclipfe, and, annular Appearances and 
reckons, that the annular Appearance began at Aber- 
deen at lo* and ended as above. By which the total. 
Duration of xk&Amuhts was f 48" 5 and the End of 
the Eclipfe at Aberdeen was at 11^ 4s>' 33". 


The 
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The Rev. Mr. Irwins at Elgin^ Laf. ^7* 34.', fays, 
the Eaftern Limb of the Moon touched or entered 
on. the AVeftern Limb of the Sun at 8* ^7 * *^ho he 
fafpe<^s it began a little fooner (another having taken 
the Tclefcope out of his Hand) for when he looked, 
the Moon was a little advanced on the Difc .of the 
Sun about 20° from the Zenith of the Sun towards 
the Weft. “ ' . " 

The Eaftern Cufp in the Zenith of the Sun at 9 6 10 
Eaftcm Limb of the Moon reached the I , 

Centre of the Sun at . _ 5 y 3 " 

The Annulm began about . 30° from * 

the Zenith of the Sun Weft ward at.j ^ 

The Annulus appeared moll pexfefl at 10 %% 4,5- 
Tho’, as nearly as he could difeern, he thought 
it a little narrower on the South-weft Limb of the 
Sun,'thaa it ^as on the oppofite Side. From hence 
it Ihould appear, that the Centre of the Eclipfc was 
to the' Southward of Elgin. 

The Annulus was obferved to break on tlie South- 
eaft Limb of the Sun, about 30® from the Nadir y 
at 10^ 30". 

Before the joining of the Cufps of the Sun, as alfo 
at the breaking of the AnmUuSy he fays, he obferved 
a quick tremulous Motion, and feveral irregular 
bright Spots between the Cufps, which difappeared 
in a few Moments ; and he thought the Moon’s Body 
palled quicker about the Time of the Annulus (efpc-* 
daily as it was forming), than at any other Time 
during the Eciipfe. 

Before the Wefterm Limb of the Moon reached 
the Centre of the Sun’s Difc, the Sun was hid under 

• a 
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a Cloud, and continued fo, till within Ibme little 
Time of the End of the, Eclipfc, which happened 
at n* so*. 

There was no Cloud all the Time of the Forma- 
tion of the Annulus^ or the Duration of it j and he 
thinks he is pretty right, as to the Time of its Con- 
tinuance i for both the Formation and Breaking were 
very fenftbly to be obfcrved,and paffed in a Moment j 
affording a very plcafant Sight, by the irregular tre- 
mulous Spots of the Sun. 

He fays, the Darknefs, during the Annulus ^ was not 
fo great as a little before and after 5 and, when greateft, 
was only fomewhat duskilh, but obfcrvable. Some 
faw a Star to the Eaft of the Sun 3 but he faw it not, 
nor any prefent with him. He was told of it after 
his Obfervation was over. 

He fays, that, by an Obfervation taken of the Sun 
that Day at Noon, he found that his Clock was fbme- 
what lefs than a Minute faftcr than the Sun. He 
fays alfo, that he obferved this Eclipfe with a Telc- 
fcopc 3 Feet long, and that he had a very good Burn- 
ing-glafsj but that it had little Force, during the 
Annulus, and fome fhort time before and after. 

Mr. *X)uncan Frazer writes to Mr. Monro, Pro- 
feflbr of Anatomy at Edinburgh, that he went to 
the Houfe of CuUoden, Lat. yy* 29' N. on purpofc 
to obferve the Eclipfc } it having been faid, that the 
Centre of the Eclipfe would pafi there; and after 
having adjufted his Clock by the Regulator-Clock 
of a Watch-maker at Invemefs, he obferved the 
Eclipfc with a Telefcope five Ecce long, and found 

The 
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' . ■- - t- •; /r 

The Beginning prc'cifely at : 8 37 gd 

Beginning of the Annulus at , . 10 o 10 

Bnd of the Annulus at . • . 10 5 10 

End of the E clip fe at . • . ii 2f> 30 

By comparing his Obfervation with that fent him 
by Mr. Irwine at Elgin, he imagines’ his Clock was 
not fet to true Time, fince there is fo great a Differ- 
ence, and more than the Difference of Longitude be- 
tween the two Places will allow 5 it being no more 
than 26 computed Miles, and nearly in the fame Pa- 
rallel of Latitude. 

Mr. Murdock Mackenzie (who has for fomc 
Years paft been making a Survey of the Iflands of 
Orkney, and whofe Abilities for fuch an Undertaking 
■give us Hopes he will for the future free Navigators 
of a great many melancholy I)ifafteR, which for- 
merly happened in thofe Seas, thro' the Want of 
true Charts) made the following Obfervation at 
Kirkwall in the Ifland of ‘Pomona in Orkney, the 
Latitude of which is 58“ 58' N. 

Beginning of the Eclipfe about . . .8 40 

End of the Eclipfe about . . n 37 

He fays, that, by reafon of Clouds, be could not 
be perfeftly exad, as to the precife Time of Begin- 
ning or Ending j but adds, that the Beginning can- 
not be more than 4' wrong, nor the End more than 
2*. He fays, he-' is fure he did not fee it annular, 
but that there remained about I or f of the Sun's 
Circumference intercepted at the Middle of the 
Eclipfe. 


P.S. 
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5P. S. It hayiiTig been an Opinion pretty generally 
received, that the darker Parts of the Moon’s Sur- 
• -face are Water, I take this Opportunity to remark, 
.that though thofelefs lucid %aces are for themoft 
part,to Appearance, evenly extended Surfaces, when 
Telefcopes of fmall magnifying Powers arc made 
ufe of, yet, when they are examined with larger 
Magnifiers, it is eafy to difeern on them many 
Protuberances in a longitudinal Diredion j and 
that thefe R^ngs are really elevated above the 
common plane Surftce, is paft all Queftion, from 
their projeding Shadows, always oppofitc to the 
Sun : Moreover they are of the very fame Colour 
as the Plane they arifc from, of the like Ihaooth 
Surfaces, without any fenlible Alperities j and in- 
variably the fame, under the like Pofitions of the 
Sun to the Moon, at lead; as far as I have been 
able to difeover in u or if Years frequent Ob- 
fervations of them; 

. Ja, Short. 



liii* 


in. 
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III. A LtStter from i\4r. David Erskin Baker 
to Martin Folkes Efq'i Pr. R. S, contain- 
ing Conjiderations on two extraordinary 
Beleninit®. 

SIR, 

Xrtd Nov. 24."^ T* ARIOUS have been the Opinions 
*748. ^ q£ ^^thors concerning the Origin 

of the Belemnitay and as various the Syftems and 
Hypothefes advanced by them in Support of their 
Opinions j fome having imagined them vegetable 
Produ£iions j others have taken them for the differ- 
ent Parts of Animals, as Teeth, Horns, Bones, t^c. 
in which even thefe again , have differed, as to, the 
referring them to land or marine Animals 5 and they 
have been by others fuppofed of mineral Origin, or 
Lapides fui generis. What they really arc, will, I 
doubt, be ftill very difficult to determine i but, as 
one principal Objedtion to their being originally 
marine Bodies (which Suppofition feems to carry 
the greateft Colour of Prol^bility) has been, that 
no matine Bodies have been found adhering to them, 
that Objedlion will be obviated by no lefs than two 
Specimens, from the fame Place, of Beletnnitx, 
whereto undoubted marine SubBanccs are found 
firmly affixed j by which Inftdnccs, as fome further 
Tight may be thrown on this Subjedt, that Confide- 
ration will, 1 hope, Band as an Excufe for my trou- 
bling you with this Paper. 

Thefe curious Foffils, which, together with the 
Drawings of them, I humbly fubmit to your Exa- 
mination, 




Midcxf d'ra/iu! . 
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mination, were found in a Chalk-Pit in Norfolk, 

from whence they were fent not long fince to my 

Father Mr. Henry Baker F. R. S. 

See Tab. IV. 

fig. I. Is a Belemnites, whofe Apex is perfed j the 
conic Cavity, and the longitudinal Scam, evidently 
diftinguilhable ; which, as well as the Contexture 
of the Subftance whereof it is compofed, (hew it 
to be a true Belemnites i but on its Surface arc 
placed, in their natural Condition, by which I 
mean not at all feemingly petrify’d, or otherwile 
alter'd, two of thofc VermicuU that arc fo, fre- 
quently found (licking to Oyfters, Scallops, and 
many other kinds of Shells, when taken out of 
the Sea. 

Fig. 2. A Frufium of another Belemnites, th&Apex 
whereof is broken, but the conic Cavity is ftiil 
remaining, and (hewn at a. To this Belemnites 
adheres a Shell of the Oyftcr-kind, which is faf- 
ten’d thereto fo ftrongly, that they are not to be 
feparated without breaking: Which Shell, as well 
as the before-mention’d VermicuU, fcems not al- 
tered in its Subftance, but appears like a recent 
one, of which many are to be met with in the 
Cabinets of the Curious. 

Fig. 3. Shews the other Side of the (aid Shell, 
wherein the Cardo or Hinge at b is plainly dift 
. cccnible 5 at r appears the broken End of the Be* 
termites, where the. radiated Contexture (well 
known to belong to their Bodies) is reprefented, 
as alfo the longitudinal Scam txd. 

As 


3 
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As thefe Specimens are undeniable Ptoofs of ma- 
rine Bodies adhering xoBelemnita, feveral of the Cu- 
rious who have feen them, are of Opinion, that thej 
tend likewife to prove the Beletnnitie to be marine 
Produftions. It may probably be obje£led, that 
thefe Shells might have been brought and depofited 
near the Belemnitx whereto they .arc affixed, by 
whatever mighty Change it came to pafs that Pro- 
duAlons of the Sea are difeover’d in moft Countries 
at great Depths in the Earth, and in the Bowels of 
Mountains at great Diftanccs from the Sea (even 
fuppoiing the Belemnita to be Lap'tdes Jiii generis^ 
and produced in the Earth) and that thefe Shells 
might be cemented to them afterwards by fome mi- 
neral, flony, or other Matter. But. the following 
Obfervations will render this improbable; for, 

I. The Vermiculi of Fig. i. are not any Species pf 
the 'TubiiU marim, found fometimes recent, ■ and 
fometimes follll, detach’d intirely from every other 
Body; but are of that fort, which is perhaps never 
feen feparatc, or in any other Manner, when recent, 
than attach’d and f^en’d to other Shells or Stones ; 
-and they are placed on this Belemnites exaftly in the 
fame Manner as they are commonly found on other 
marine Bodies 5 mz. lying on their broadeft Side, 
with their Ridge upwards, and glued as it were thereto 
by a fhelly Subiftance- 

a. In Fig. 3. at e, is plainly to be dijftinguifhed, 
-riaafr the Shell has been falhion’d thus by the convex 
’ Smfaoe of the Belemnites^ in the fame manner as 
thefe Sbeils commohiy receive a Form from what- 
ever Subftance they adhere to ; which plainly implies, 
•^that this Shell was fatten’d to the Belemnites when 

itfelf 
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itfclf was very fmall, and in a growing State ; and 
that the' Shell in its ’^rowrir was- formed according^ 
to the Figure of the Body on which it was affixed : 
But fuch Growth could not poffibly have proceeded 
any-whcre but in the Seat 's and therefore thefe two 
Bodies muft neccffarily have been in the. Sea at one 
and the fame time. 

There is now but one Way more, whweby thefe 
Shells (fuppofing the Belemnita to be Stones fui 
generis') could poffibly become affixed to them j 
which is, that the Belemnita might have been by 
fomc Accident thrown on the Sea-fhore s and that 
there the Shells might faften themfelves tO them, as 
well as to any other Stone. But as this muft imply 
fome former Convoifion in Nature, whereby they 
were caft out of their natural Beds upon the Sea- 
fhore 5 and again a fecond Convulfion to carry them 
to the Chalk* pit where they were, founds fo far- 
fetched an Objeftion will, I believe, carry but little 
Weight. 

To conclude, I fubmit to your Opinion, , whether 
the Sides of the conic Cavity, whereto the Oyfler- 
fhell is affix’d, has moft the Appearance of a Stone 
or of a Shell s and remain, with the utmoft' Refpeft, 

SIR, 

^trmd^ Dec, i y, 

174 . 8 . Tmr mefi obedient md 

obliged humble Servant, 

D, E. Baker. 
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IV. , Letter from Benj. Cooke P. R. S, to 
Peter Collinfon F.R. S. concerning a mixed 
' Breed ^Apples, from the Mixture of the 
Farina. 

Bear Coufm, Nicwport, Dec. 4- 1 748- 

ReadHec. 22.'|' SENT you laft Year a Specimen of the 
*748- EfFc£l of the Farina of a rough-coat 

Apple ftriking on the Flower of a fmooth-coat 5 I 
have now fent an Example of the farina of the lat- 
ter changing the former into its own Drefs and 
Likenefs. 

The Situation of the RulTcting was fuch, that he 
was furrounded by Winter Pippins, Peatmains, and 
fuch-like j and we put the Mafter-Fruit together with 
feveral of the Changelings, as they grew on the 
fame Branches mixed together. 

This Inftance will fhew what Alterations may be 
expelled in cognate Species ; and I fhould have given 
an Example of a kind of Antipathy betwixt the Pear 
and the Apple in like Circumftances, but was dif- 
appointed. I am, 

*iDear Coujm, 

Tours, mojt obliged and affectionate, 

B. Cooke. 


V. 
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V. -^^Description ^Silchester 

?« its prejent Jiate. With a Jhort Account 
df an anthnt Date in Arabian figures at 
Walling near Aldermarftctfi in Berkfliire. 
By John Ward, F. R, S, and P. R, G. 

2i.V N a former paper, which I had the 
■ X honour to lay before this Society (i), 
I attempted to explain a Roman infcription cut in a 
ftone, then lately found at Silchefter in Hampjhtre s 
by which it not only appeared, that this town was 
the antient Fmdomis, but likewife that it was fitu- 
ated within the limits of the Segontiaci: as to both 
which circumftances our beft antiquaries have been 
at an uncertainty, and differed in their fentiments 
concerning them. I took notice likewife at the 
fame time, that the traces of the antieat town 
are yet, as I had been informed, often vifiblc 
in the fummer j and that the ruins of an amphithe- 
atre ftill remain without the wall. But being fince 
in that country, I had an opportunity of vifiting the 
place myfelf, and geting a more perfe£t account of 
it than I expeAed, by the affiftance of two perfons 
in the neighbourhood, the late Mr. fiehn Wright 
junior, and Mr. fiokn Stair junior, who were both 
well acquainted with it, and accompanied me thither. 

The 


(l) Phil. Tranf. Num. 474. 
Kkkk 



[ 6o+ 1 

The former, who was an experienced furveyor, mca- 
fared the whole circuit of the wall, with the hight 
of it in feveral places, as alfo the dimenfions of the 
amphitheatre, while wc were on the fpot. And 
the other traced out the feveral ftreets, and other 
parts of the town, to a confidecabie exaQnefs. But 
as only a rough draught of the plan could then be 
taken, I left it with them to revife, and iranfniitto 
me an accurate copyi- which has been fince done, 
and now accompanies this defeription (a)'. 

The circuit of the wall on the outfide, as therein 
given by the fcale, contains near one Eng/ijh mile 
and a half; and the feveral parcels of land contained' 
within it amount together to an hundred acres, or 
upwards. Indeed Leland fais, that the compafs of 
the wall is about two miles, and conteyneth So 
acres (i). And Camden fais the fame, except that 
he calls them Italian miles (2). But neither of 
them acquaint us, from whom they had thdr mea- 
fufement. The wall confifts of nine fidcs, but very 
unequal; which might perhaps be occafioned by the 
different fituation of the ground, which in fomc 
parts is uneven. 

The materials, that compofc the wall, are large 
flints, and rough ftones of different forts, cemented 
together with very ftrong mottar. And as to the 
manner of building it, the foundation is generally 
made of a row or two of ftones laid flatwifci and 

over 


(i) Itinerary, vol. vi. p. 48, edit. 1744;. 
(aj Britann, p. 196, edit. 1607. 

(a) See 7 JSLt 



PliA^s^ o/^ 

^ ' y’ 

a^tx^y^nt ccdzi o^ 

SiL CHESTER 

TOJ£J\r WJ<-IGJIT 
f5Z%r^tye^xrr, 

MI> C CXI.^ 




THe Es^laixatioix 

C - ^^Zi:/v . 

I>. {ZmZ^A■i/Ax^€t/f^&, ^ea^€Aunts€ar^oua/n^ As^er4 

JR ,*SAe^ CAmrA * 

<i £tzy' aa^t^^/AicA litv^niri4iA>tA^ i'nh:> cA^^xf/ree^ 

HL . 23 ?<? Ibriim . 
ifc. ^ 0e/rtAJe . 

1 . ^^l<^-<.^%y7s^e<dgi>2^/y . 

JMxiA'A , 

O. {?tu4>Th/u>/e-. 

V. Ai AA'. 





[ 605 ] 

over them four or five rows of flints j then ufually 
a double row of fton.es, fomctimcs three rows, and 
at other' times one only, laid in the fame pofition j 
over thefe a like number of rows of flints, as before i 
and (b alternately upwards. And a little to the weft- 
ward of the fouth gate arc yet to be fecn feven of 
thefe ranges of ftone, with fix of flint between them i 
where the hight of the wall meafured on the outfide 
about eighteen feet. And about fifty yards eaft- 
ward of the fame gate are fix ranges of flrone, with 
five of flint between them $ where a fmall part of 
the facing feems yet to be near intrre. But there 
is no appearance cither of copings, or battlements, 
on any part of the wall, Tho the ranges of ftone 
in the front of the wall are placed horisson tally, 
yet thofe within it often ftand edgewife and fome- 
what obliquely, like the wall of Severus in the 
north of England (ll. And at the fouth gate the 
thicknefs of the wall meafured about five yards. 
Prom this account therefore it feems not improba- 
ble, that in the paffage of Leland, given us by Mr. 
Hearne from Stowe’s tranferij^tj where it is faid, 
the wall without is in fame place S or y fate 
highe (2), for the numbers 6 or y fhould be real 
16 or xy. 

The wall is not any where intirely dcmoliflicd, 
except that two breaches have been made of late 
years on the aaorthrwe^ fide>. to -open a paflage for 
s . . ■ ; waggons. 


f i) See HoiHey’* Sritann. Rom, p. 123. 
^2) l/ii Jiipra, 

"K k k k z 
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waggons. And the ditch without the wall is in 
fomc places ten or twelve yards over, but in others 
at prefent not vifible ; where probably it may have 
been filled up by the earth thrown into it from the 
val/um, that incompaflTed the city between that and 
the wall, and which is yet in fcveral places of a 
confiderable hight above the ditch. Each of thefe 
may be feen in the plan, {a) marked with the letters 
A, B, c., There is little appearance of the •vallum', 
or military way, within the circuit of the wall, 
the ground being now more generally raifed pretty 
near the top of the wall, on which grow many 
large oaks, and other timber trees.. From the fouth 
gate towards Wincheftcr has lain a military road, 
which when broken up appears to have been pitched 
with flints. 

The amphitheatre hands without the wall, at the 
north-eafl: corner, and diftant from it upwards of an 
hundred yards i as appears in 4he plan, where it is 
marked fay the letter n. Both the wall and feats, 
which are made in it, confift of a mixture of clay 
and gravel. The wall is about twenty yards thick 
at the bottom below the feats, -^and deaeafes gra- 
da^Jy.’to the thicknefe of about four yards at the 
top. There arc five ranges of feats above one ano- 
ther, at the diftance of about fix feet on the flope. 
It has ^o paflages into it, one towards the town, 
and the other oppofice to it. The diameter of the 
area is fifty yards by forty, and the area icfclf now 
ferves for a pond to a farmer's yard. The defign 
of this' amphitheatre might poffibly be for the bait- 
ing 


(a) See Tab. III. 
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rng of wild beafts, or other athletic diverfionsj 
agreablc to the cuftoms of thofe times. Tho at pre- 
fent no appearance of a cavern, or any other place 
proper for the reception of fuch animals, is to be 
difcover'd. 

The area of the town within the walls contains 
at prefent only- corn fcilds, except a fmall quantity* 
of meadow land, with an antient church, and farm 
houfe, near the eaft gate, both which are marked 
in the plan with the letters e and f. The method 
taken by Mr. Stair^ in order to difeover where the 
ftreets formerly lay, was by obferving for ievcral 
years before harveft thofe places, in which the corn 
was ftunted, and did not flourifh as in othe-r parts.. 
Thefe were very eafily diftinguilhed in a- dry fum- 
mer, and run in ftrait lines croffing one another, a*'- 
they are drawn in the plan. Moreover, 'by fpitting 
the ground, and erften diging it upy he found a great 
deal of rubilh; with the plain ruins and foundations-* 
of houfe's on each lide of thefe trails. Whereas in- 
the middle of the fquares nothing of that.nature apj 
peared, and the corn ufually fiourifh’ed very well. 
The ploughmen allb cohfimaedthe fame, who found 
the earth harder^ and more difficult to be' turned up, 
in thefe trads and near them, than clfewhcre, And 
it is further- obfervable, that two of theie ftreets,. 
which feemed rather wider than the, reft, lead to the 
foutigates of the city, one of them raning in a di* 
red iit^ from the- north to tho fouth gate, and the 
other from the caft' to the weft, which latter mea* 
fared at leaft eight yards acrofs. The four gates are' 
marked with the letter g in the plan. 

By diging likewife in different places Mr. Stair 
at length difeovered the- ruins of a number of build- 
ings 
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ings, in the form, of a long fqiiarc, which in the ^ 
plan is marked with the letter h. The foorjdations 
of'lbmo of thefe' buildings were ftill pretty intire, 
and the depth of them from wall to wall was found 
to be about twenty feven feet, and the breadth about 
fixteen, which it is not improbable may be the re- 
mains of the antient form. But between the let- 
ters / and k there appeared the foundation of forne 
larger ftruflure, confiding of free ftonfe three feet in. 
thicknefs. And at i there feemed to be the pe- 
dellal or foundation of an altar, by the great quan- 
tity of alhes and wood coals burnt, that lay round 
about it. What remained was about three feet in 
hi®ht, four in length, and three in breadth. It con- 
fifted’ of large Roman bricks, one of which dug up 
intire, and communicated ^to me by Dr. Collett is 
ieventeen inches and a half long, twelve 4nd a half 
broad, and two and a half thick i which accompa- 
nies this paper. . , . • 

At the letter I was found the Clone with the in- 
feription upon it mentioned above. And upon fur- 
ther featch Mr. Stair fmee dug up within two 
feet of the fame place, and about four feet under 
groundv a fiinare -coppet frame, compofed df feveral 
mouldings, and its ftdes foldered together, three of 
which arc yet intlte, bat part of the fourth is broken. 
This frame inclofed a border of the fame metal, one 
Tide of which is ftill preferved. The weight of them 
together is forty feven pounds? but the thicknefs of 
the frame varies in different parts from one fourth 
of an- Inch to much , left, aftd the border is more 
than one eighth of an inch thick. Each fide of the 
. frame 
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frame at the outer edge is about thirty three inches 
long. And from the fiz^ of the inner edge pf the 
border, each fide whereof .is t.wenty inches and a 
half in length, it is /uppofed -tfiat the ftone, which 
contains the inferiptiqn, was .^t jfirft placed behind 
it, and fupported by it., And ^s ,thjt inferiptipn was 
ereded in honour of Hercules^ it /night- qfiginaUy 
belong to the ftone buil.ding, whpfe foundation is 
yet yifible, and which might have been a temple 
confecrated to that deity by the perfons named in 
the infeription j as was conjedured /n the fprmer ac- 
count given of it. A draught of this frame :and bpr- 
der in.dheir prefent-ftate,- taken ;hy a f/ale of -fixth 

of theioriginai (irh, .now in .the. ppifedHoh. 

Meady is prefixed to-this difcpurfe (i«). ^here was like- 
wife a confiderablc number of brafe Roman coins 
found near .the .fame place. 

At the letter m fn the, plan was A*^tient;ly_g. foun- 
tain, .-which. at n .dilpha/^d^iitfelf! under .the ]Wa|h 
Some of the ftones, with which this fountoin was 
inclofed, areftill tobe fpen. . 

And a,t the letter p.is, a large breach under the 
wall, two yards- ;in length, and'.twO'.. 4 ff t in highf 5 

.. tho 


(j) It may he,nepe?aty/o repeat .h^feiWjbat w»s rsR>arfeed. in 
Errata of the PUL *Tranj, N* 474* which Were put under 
the Contints of JV“* 475. That whereas tht draught af the Roman 
infeription mentioned inf. ie there faid to hme been taken by a 

Jeale if one fourth of the original i It was afterwards reduced hy the 
ingfyiver in the plate to near one fixth. And in that proportion it is to 
be compared’ with the draught of the franae here given^ wherein it 
k fuppofed tohai*^ been antiently placed, 

(<?} IV. Fig^ 4* 




C 6io 3 

tho in the memory of fome perfonsyet living it was 
■eonfiderably higher. It is called Onion holot from 
an imaginary giant of that name, who is faid once 
'to have inhabited this city ; and from whom like- 
'Wife the Roman coins found there have been called 
Onion ponies. The breadth of the wall thro this hole, 
where it is pretty much broken, mcafured now but 
•ten feet; and being upon high ground could not, 
I think, have been a common fewer, as fome have 
'imagined; but might originally perhaps have been 
defigned for a private paflage upon fome neceffary 
occafions. 

The moft - valuable coin, which has been difeo* 

■ vered in the ruins of this antient Roman town, is 
a gold one of AUeBus in fine prefervation, and 
-very remarkable for a peculiar attribute of the 
deity on the reverfe. The front fide teprefents 
the head of AlleBus crowned with laurel, round 
which is this legend, imp c allkctvs p 'v avg. 
On the reverfe is placed the figure of Apollo with a 
radiated crown .; his -left hand, which holds a globe, 
“has over it a whip ; his right arm is raifed in a for- 
. .btdihg poftute, and fupports a chlamysj which crof- 
<i4ltotghis breaft defeends on both his fides; at his feet 
fit two captives, whofc hands arc tied behind them ; 
and the legend round it is oriens avg, with me in 
die exergue (i). Thcfe fcvcral attributes may be found 

in. 

* ■ - ■ ‘ . . ... ■ - . ‘ 


(ij Some very skilful antiquaries have* thought, that thofe letters 
on the reverfe of many coins of the, lower emperours, which arri 
. , . ‘ ‘ put 










[ 6 ” ] 

in fomc or other of the imperial coins between the 
time of Gordian the younger and the Conjlantznes, 
or later. But the fingularity of the coin, I am now 
deferibing, is this j that in the figure of Apollo the 
eyes ieem plainly to be covered by a fillet, which 
goes crofs the forehead j the reafon of which I can- 
not undertake to account for with certainty. But 
we are told by Suetonius, that among other reflec- 
tions thrown upon Auguftus for a fecrct entertain- 
ment made by him, at which the perfons prefent 
were drefled in the habit of deities, and this at a 
time of great fcarcity in Rome, Acclamatum efi 
poflridie frumentum omne deos commedtjfe ; et Cae- 
farem ejfe plane Apollmem,fed tor tor em. To which 
the hiftorian adds, ^uo cognomine is deus epuadam 
in parte urbis colebatur (i),- which being the place 
where criminals were puniflied, is thus deferibed by 
Martial, 

Cruenta pendent qua flagella tortorum (z). 

It 


put at the bottom, often denote the place, where thofe coins were 
Ifeuck, And therefore, as I meet with ml by themfelves upon no 
others, but thofe of Caraujius and Allecius^ who both ruled in 
Britain^ it feems not improbable, that they may fend for mmeta 
Londinen/iSy or Londiniy fupplying fignata or incufa^ As upon 
ibme coins of Conjianttnus M[agnu$y who was firft proclaimed em- 
perour in Britairty we find MSL and mlx, which may alfo be fo 
interpreted* Indeed the letters mls and mlp occur upon the 
coins of fome other emperours, where they have been read, and 
perhaps juftly enough, moneta Lugdunl fignata zni per cufia^ 

(i) In viu Augtfi, cap. 70. 

{2) Lih. II. epigr. l*j. 


LUl 
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It was not unufual for the antients to apply the at- 
tributes of one deity to another on particular occa- 
llons. From whence one might be led to interpret 
this reprefentarion of Apollo, or the Sun, with a 
whip, and a bandage over his eyes (the emblems of 
JiiJlice) together with the two captives, as deferi- 
ptivc of the punifhment denounced againft all, who 
fhould attempt to oppofe the government of AlleSius. 
And as the Roman coins do generally contain. on 
their reverfe fome devife relating to the times, in 
which they were made j it feems not improbable 
from hence, as alfo from the legend, oriens av- 
GVSTT, that this was flruck upon Alle£tus‘ s firft af- 
fuming the purple, after he had muithcred Caraujius: 
fince upon others of his coins we meet with spes 

AVGVSTI, VIRTVS AVGVSTI, PAX AVGVST f, SAL VS 
AVGVSTi, and the like, as denoting the gradual fuc- 
ccls of his affairs afterwards. An impreflion of this 
curious coin, which is now in the mtifetim of Dr. 
Mead, is likewife given here {<a). The place, where it 
was found, is marked in the plan by the letter p (^) ^ 
which of late ycais has gained the name of the 
Silver hilt, becaufemore fllver coins have been found 
there, than in any other part of the city. And by 
the remaining ruins, which difeover themfclvcs up- 
on turning.up the ground, it is fuppofed, that fome 
large building flood .inticntly upon that fpot. But 
great numbers of coins in all metals, and of all fizes, 
have likcwifc been found in fevcral other places j fb 

that 


(a) See Tab. IV. Fig. 5: 


(b) See Tab, III. 
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that Mr. Stair is now poflefled of fevcral hundred, 
which have been all coilefted from this Roman fet- 
tlement 5 among which are the emperours Vakntinian 
and Arcadius in gold ; with moft of the imperial 
coins from Auguflus to that time, either in filver 
orbrafsi many of which a^e exceedingly well pre- 
fer ved. 

I SHALL only beg leave to fubjoin here a breif 
account of an antient date in Arabian figures, 
which yet remains at Walling near Aldermarjion 
in Berk/hire. It is imprefled in relcivo upon a brick, 
near the top of a large and high chimney, on the 
outfidc of a farmhoufe belonging to William JVolla- 
fcot efquire of Woolhampton in that neighbourhood. 
This dare had always hitherto been read 1182, the 
two fiift figures, as they are feen from the ground, 
having both the appearance of a one j with this dif- 
ference only, that the fecond feems pretty much 
thicker than the firft. And this led me upon view- 
ing it in that fituation to fufpefb it might be a three, 
like that in the Cambridge date, publifhed in the 
‘Pkilofophical TranfaBions, M. 474. And accord- 
ingly having by the means of a long ladder an op- 
portunity of going up to it, 1 found upon a neat 
infpeftion, that it was really fo, as I had appre- 
hended. For the fmall curves in the iccond figure 
being filled up with mofs gave it the appearance of 
a broad and ftrait line, when feen at a confiderable 
diftance. I took an exaft draught of the whole, by 
firft imprefling a paper upon the brick, with the 

fevcral 
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fevcral figures contained in it ; and then delineating 
each of them carefully with a pencil. And the copy, 
which is here exhibited, is drawn by a fcale of one 
third of the original {a). The houfe, where this date 
remains, is by tradition faid to have belonged antiently 
to a knight templerj but however that might be, 
the date muft have been placed there long after- 
wards ; as that order of knights was deftroyed on 
the feventh oi January, in the year Mcccvii. 

G. C. Dec. 13, 1748. 

John Ward. 


(a) See Tab; IV, Fig. 6, 


VI, A Summary 



A SufTtmary of fowz late Obfervations 
upon the Generation, Compofition, and 
Decompofition (^Animal Vegetable 
Subftances ; Communicated in a Letter to 
Martin Folkes Prejident of the KoysH 
Society, by Mr. Turbervill Needham, Fel- 
low of the fame Society. 

Paris ^ Nov, zZy 1748 , N, S, 

S IR, 

Reaenec. 15.22. § i. ^ | '^HO' I think myfelf now 

JL almqft fuffickntly quali- 
fied, by the Multitude ot Experiments I have already 
made upon animal and vegetable Subftances, fince the 
1 6th, N. S. of laft March, to. lay down fome certain 
Truths upon this Subject, and from them to advance, 
by Induftion, farther than fo ihort a Period of Time 
would allow me to proceed by fpecial Experiments, 
yet I would have your learned Royal Society look 
upon this Paper as an imperfed Sketch only of what 
I hope to publifh from the Journals I have by me in 
a few Months, if thefe two or three Sheets are fo for- 
tunate as to meet with their Approbation. I am. 
fufficiently feniible how much 1 may hurt this little 
Performance, if. I prpuiifc too much,, and taife 
in this Matter higher Expectations from the Public 
than it may appear hereafter to deferve ; It is at this 
time therefore particularly the more neceffary, that I 
fliould be exceedingly cautious to advance no Propo- 
lition raihly j nothing, but what feems to flow nani- 
rally from Obfervation. But this Precaution, however 

* ftrid. 



ftrift, will not exclude now-and-then a probable 
Confcqucnce from appearing, provided it feems con- 
nefted with feme preceding manifeft Truth j for 
fuch muft be allow'd, as proper Foundations for a 
more exaQ: Inquiry in a Matter I am very far from 
]^retcnding to have exhaufted. Lmuft therefore ob- 
serve, for my own Security againft future Objedions, 
that tho’ I add no^new dccifive Experiment to my 
prefent Lift, of throw any more Light upon the 
Subjeft than what I have already amaffed, I may 
pofiibly, before my Eflay^ appears, whether by the 
Advice of Friends, or otherwife, conceive more 
mature Thoughts, rejeft fome of the prefent, and 
adopt others in' their' Place. As this will be done, 
without afFefting in any degree the main Syftcrri, 
which 1 imagine turns upon unqucftionablc Truths, 
it is a Liberty J -am perfuaded that equitable and 
learned Society will indulge me in, if no other 
Confideration prevails, than the great Obfcurity that 
hangs over a Subject fo extenfive and fo intricate as 
this is 5 in which I am already engag’d much farther 
than I'at fieft forefaw, and indeed too fat to rece^; 
without faying fomethiiig;’ 

§' z. i (hall take as littlo Notice as may be,' iti 
this (bore Summary,' of the almoft incvlfitblc Mif- 
takes others may have -made in this Matter be- 
fore me, and the too bafty Confequences they have 
drawn from Appearances that naturally furprife by 
their Novelty. Such Surprize is but too ’apt to'ca^ 
tivate Perfon’s even of die mpft 'ferene .Thoughts,* 
much more the young and. unexperienced i fuch as 
Mr. Hartfoektr Was, whfen he. fitft- difeover’d the 
^erihatic Animals. " ^ 



§ 3- Mr, Lewenhoeck indeed, fo near his Cotem- 
porary in this Difeovery as to claim a Priority, was 
much more advanced in Age and Experience j yet 
if he fhould alfo appear to have been miftaken, wc 
are not to be furpriied ,at it; for his repeated Ob- 
fervations upon the Sperm of fuch a Variety of Ani- 
mals, even as low as Infefls, feem to intitle him to 
draw Confequences as extenllvc for a general Syf- 
tem of Generation, as his Experiments had been. 
In effed, what two more powerful Arguments 
could a Philofopher witli the Knowledge of no 
other Fad, than that .of their Exiftence^, haye, than 
the Univerfality of Animalcules in this Fluid, and 
their feeming Confinement to this animal Secretion? 

§ 4 *. The Method of Rcafoning by Ainalogy is but 
too apt to lead us into Miftakes, .and therefore we 
ought to be vety diffident of ^onfe^iences, deduced 
this Way. Every new Appearaneothiat ^s no ^nown 
Caufe,, immediately .fixes, and;. but toooftep atlaft 
puts the Thoughts of the, Obferver upon, .the Rack* 
When the Mind qrrives at”this Intenfity of AdioC;, 
how, hatUTiaL isit to ffeelourfejives fmi^a-painful Un* 
certainty at gy rate , a^d that with as little Expence 
of Refiedion as may be 5 The moft obvious and 
eafy Method is.toclafs, if it admits it, and to re- 
dute it to fpme other known Thanomena ; poffibljr 
wc are yet no nearer the phyfical Caufe, fiecaufo' 
that. of berth. Js. un^gwn.,^ We hay? ^oweye^, 
the Satisfadfon to"hav#<fimiiifhed the Surprize it 
gives, by taking from its Singularity,' and reft in 
Ibme racafure contented with this little Deceit. 

§5.1 caliit a Deceit, if we acquiefee in it, tillfudtu 
time as a Numbeq of Circumftances fhalf concur .to. 

* 2 place 



place it above the State of an Hypothefis, and fhcw 
us we have been right in our Inferences. Mere Ana- 
logy, founded only upon one or two Fads, and 
extended by Conjeaure, however plaufible, can but 
at moft furnilh Motives for a reafonable Doubt, and 
a more mature Enquiry. For tho’, as a modern Au- 
thor obferves very well, Nature feems every-where 
to hold with itfelf, and go off by an almoft imper- 
ceptible Gradation j yet, in our prefent Ignorance 
of the entire Chain of Beings, we are fo liable to 
miftake two diftant Species for the next immediate 
ones to each other, that the Analogy is thereby 
nearly extinguifhed, and its Traces almoft effac'd. 

§ 6. That this has been too much the Cafe in all the 
modern Syftems of Generation, will appedr I believe 
pliin in the Courfe of this Memoir to every un- 
biaTs’d NaturaM.- ‘ Animalcules were found univer- 
fally in all ajsiimal Seed, almoft at all times, and feem- 
ingly in this aiiimal^ Secretion alone } they were 
therefore previoufly thought effential to. Generation j 
or they fliould have added, a neccllary Conlcqucnce 
of Properties in the - Seed, 'which' Properties were 
effential to Generation, Biit this' Inference, how- 
ever iidturii; was intirely . dve'rldbk’d . % 'iHertr in 
tiidr Reafoningi arid Analogy induc'd them tO flop 
dt the ftfft,' Wlthbhf - ever 'examining the fecond, 
tho’ equally eonfequdht. The Opinion of pre* 
exiftent Germs had prevail’d, under the Notion of 
Female Eggs, ere this Difeovery "was;'.maa<?5 and’ 
thus one Miftake had been grafted upon another. 
When the fpermatic Animals -appeared; it was not 
difficult to transfer thefe imaginary Germs from the 
One td 'the-%t'her}"and at moft' Phiiofophers were 



only divided by itj tho’ as both Opinions were equally 
piaufible, the latter generally prevail'd by its Novelty. 
The vaft and unbounded Profped it open’d to the 
Imagination, in a View of fuch a prodigious Series 
from the firft Parent to the laft, of original Linea- 
ments, ftruck the Mind with an agreeable Surprize. 
The Polly of equivocal Generation, particularly as 
it had been ftated by the Antients, the falie Grounds 
they had proceeded upon to eftablifh it, various Ex- 
periments that feem’d to prove every Animal, every 
Plant, defeended from Individuals of the fame Spe- 
cies j but, above all, the Facility of cJalling thefe 
fpcrmatic Animals, the reducing them by Analogy 
to Seed and Eggs, and the known Tranlition of moft 
Infeds from one State to another, feem'd all fuf- 
ficient to remove the Veil Nature had drawn, and 
furnifh' a Clue of a competent Length to condudl 
us into its moft hidden RecelTes. 

J 7 . Thus this new Syftem of Generation foon be- 
came a favourite Opinion of the laft Age, as it is in- 
deed ftill of this for the moft part j and many ingenious 
Methods were imagined ofanfwering the Difficulties 
from Obfervation .that feem’d to oppofe it. The 
more antient Hypothefis of female Eggs was at laft: 
blended with it, and both were work’d up into one 
Syftem : Their real Exiftcnce was determined, with 
their Form, Colour, Size, Situation, and the Me- 
chanilm of their Conveyance to the Wombs and, 
imaginary Valves appointed in each Egg ad- 

mitting. one, exclufive Of every other fpcrmatic 
Animal. Happy the firft of thefe minute Beings 
that could take Pofleffion of this little Cell, and 
ftiut the Door againft contending Millions 1 Hi- 
therto 
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thci'to every Step feemed eafy and natural, if not 
too clofcly examined 5 the Inqmfitive were con- 
ducted as high as their Curiofity could promife; and 
we might have expeded, that Philofophcrs fhould 
have flopp’d here 5 but there is no End of rcafon- 
ing by Analogy. 

§ 8. No Body of Men- fo flridly deferves the 
Name of a Republic as that of the Learned does : 
Every one is paflionately fond of adding to the 
common Stock, and claims nothing in Return, but 
the Name and Merit of having enrich’d it; yet this 
PafUon is often fo violent, that bafe Metals are 
miftaken for Gold, and Pebbles for Diamonds. It is 
not therefore Matter of much Surprize, if feme have 
carried the imaginary Scene yet farther ; and.flill pro- 
ceeding by Analogy, have fuppofed that the reticular 
Expanfitfn, obferved in the Womb of Does fomc 
Days after Copulation, by Harvey, and fince him, 
in other impregnated' Ecmalcs, was nothing more 
than the invefting Web, fpun fay the fpermatic Ani- 
mal before it enter’d the chryfalidal State, and pre- 
paratory to its Tranfition from one Form to ano- 
ther. Certainly thefe Authors never confidcr’d the 
immenfe Difproponion, between the great Expan- 
fiun df this Web and the inconceivable Minute- 
nefe of the Animalcule j otherwife it had appeared 
as rational to fuppofci that an Alpine Mountain 
could have been rear’d in a few Days by a lingle 
Emmet fucceflivcJy pxlemg one Grain of Sand upon 
another. Nothing now feem'd wanting to com- 
plete this Syftcm, and place it above all Exdeption, 
but ocular Demonftration, if it might poffibly: be 
obtained, that the original Embryo was really con- 
tained 



tained in each of thefe Animalcules : By Diffeaion, 
the young Butterfly had been obferved in the Ca- 
terpillar three or four Days before it became a 
Chryfalid ; Mr. Liewenhoeck had fucceeded in feme 
other very nice Operations upon extremely minute 
Subjects, nor did he defpair of his Succefs in this s 
yet his repeated Attempts, it feems, all proved fruit- 
lefs. But what the moft exquilite Art haddeny’d to 
Lewenhoeckj Chance, if we believe him, prefented 
to another Naturalift, a little Man ftarted from 
under the Integuments he was faid to wear in his 
vermicular States and the Obferver very humour- 
oufly gave us a Figure of this diminutive Entity 
perfect in every Member. . Thefe extraordinary 
Sallies, however, we rauft not place to the Ac-* 
count of the Learned, cither of this or the laft 
Ages they were generally explod ed,^ and they indeed 
continue fo s yet altho’ they wCrc peculiar only to 
the moft lively s extravagant as they may appear to 
be, they were Confequences of the Syftemi and 
thus was this Method of Rcafoning by Analogy 
fairly purfued, as far as Itnagination could carry it. 

•§ Cudworth, ' Grenst^y Le Clsrs, . and feme 
Other Gentlemen of Judgment, had refle^ed too 
deeply upon Nature to give way to any Hypothefis, 
how pkmftble foever, that^ took in iefs than the 
whole Scene k exhibits to every .|jttentivft^;Qbfv«y«f* 
¥Ct they far to- 

wards the other Extremes 'and their Syftem of plaf- 
tic Natures, tho’ in its Detail attended with many 
Proofs b^extenflve Thought, and profound Reflec- 
tion, in igcft^al View detogatesas much from, the, 
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Omnipotence of ao All-wife Creators and is not 
perhaps lefs extraordinary, than that Opinion which 
attributed the Regularity and Motion of the Planets 
to the Miniftry of Angels. In this Light, I prefame, it 
has been looked upon by others, as well as by myfelf} 
and it is upon this account that I imagine it has 
had fo few Followers 5 I {hall therefore take no 
further notice of it here, than to obferve, that, in- 
afmuch as it admits a produftive Force in Nature, 
and Operations that go much deeper than, a mere 
Dcvelopement of Parts, it has certainly more of 
Truth in it, than the Opinion of pre-cxiftent Germs: 
as I flatter myfelf, will appear evident in the Courfe 
of this Memoir, by Arguments drawn not from 
Obfervations only, that are obvious to every Natu- 
ralifl:, but particular Experiments made upon animal 
and vegetable Subflances, during the whole Sum- 
mer of this prefent Year. 

§ 10. To enter therefore more particularly into 
my Subjeft, where to place the pre-exiftent animal 
Embryo, for inftance, whether in the Animalcule 
or Egg, was ever the Queftion, and ftill remains 
unanfwer’d. A Divifion, of vital, effential, and 
original StaminA or Lineaments was impoflible j yet 
inmxmmbk Inftances in Monfters, Mules, and 
many natural Sub j efts, concur to prove, that the 
young Ftetus partakes of the Nature, Qualities, 
Conflitution, Form, and Features of both the Pa- 
rents } even as far as their Defc< 5 ls and Difeafes, which 
are but too often hereditary, How can it then be 
agreeable to ReafonJ Or to what Purpofc Ihould 
we call in to our Aid unalterable otigmai Stamina^ 
Can the vifible Species of any Produ^ion be deter- 
min’d 



min’d by them, if every fenfible Quality may be in- 
fluenc’d indifcriminately by either Parent > And if 
they cannot be alter’d, nor the vifible Species be 
determin’d exaftly by them, in what does their Ef- 
fence confift, or how can they be applied to that 
very Ufe we feem to think them defigned for J If 
they arc placed in the Animalcule, or in the Egg, 
how are they tranfmittedJ And if in the Animal- 
cule, why is the Procefs attended with fo vaft an 
Expence, fo great a Wafte of Millions of Entities^ 
each containing within itfclf a Series of the mofl: 
perfed and moft wonderful Produdions in Nature, 
when one only of thefe Millions of Millions is alone 
to take Place? How are thefe Animals generated? 
if in the common Way, not only the Procefs will be 
boundlefs, and thefe in their Seed have others, and 
fo on in an immenfe Scries j but they can not then 
be unalterable, becaufc they are fuppofed capable 
of being generated. Further, if they float in the 
Air, or lie hidden in Food, as fome have thought, 
how is it that the Stamina of one Species do 
not fometimes infinuatc thcmfelves into a ftrangc 
Parent, with all the Inconveniences and Abfurdi- 
ties of equivocal Generation ? Or if they are faid 
to be excluded by proper Strainers adapted for 
that very Purpofc in diftant Species 5 at leaft they 
cannot be fo in thofc Kinds that are near a- kin: 
For if the fpermatic Aitimals- which is naturally pro- 
dudive of a Horfe in its own proper Matrix-^ is yet 
fo fitted to the Eggs of the Afs, that it can poiTcfs 
a Cellule there exclufive of every other, which ar- 
gues an exad Coaptitude, certainly the fame Animal- 
cules, if contained either in Food, Air, or Water, 
common to both Horfe and Afs, might pafs the 
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Strainers indifcriminatcly of cither ; and thus might 
wc have Mules common from each rcfpc^iive Male, 
without a promifeuous Congrefs of thefe two Spe- 
cies. 

§ ji. In another View, if we confider the ex- 
treme Tenuity, I may fay' the mere Nothingncls 
of one of thefe Stamina, in its firft Origin, at the 
Diftance of many Ages 5 comparatively to any one 
Part, the fmalleft roufcular Fibre, for inftance, of 
an adult Animal it is now faid to conftimre ; how 
can we undciftand, that fo minute a Filament could 
be developed, or in any Senfe ferve as a Sub- 
Jlratum to a Cylinder fo folid, fo maliive, fo compa- 
tativeJy immenfe? Could a Mountain be look’d 
upon as a SuperftruQiure upon a Grain of Sand ? Or 
the terraqueous Globe derive its prefent Dimenfions 
from the Dilatation of an Atom ? What is not the 
prodigious Force of this mufcular Fibre in its pre- 
feht State, if compared with what it had in its 
Origin? and, confequcntly, what muft have been 
the Increafe of real extraneous Matter, either by 
Appofitipn, or Incorporation 5 which is now as 
much a Part of this Fibre as the original Stamen f 
j^ad if thus much can mechanically be afllmilated; 

not the ’whole of it formed by mechanica 
Caufes? Or why muft fb iofignificant a Part of ii 
be faid to be concreated with the Univerfe? But tc 
ftnke at once with whar, in iny Opinion, may b< 
look’d upon as a demonftrativc Argument againft tin 
Syftera of original Stamina ? The Difficulty ftill in 
creafes immenfely, if wc look into the Vegetatioi: 
of Plants, and the wonderful Rc-produdion of the 
Parts of Polypes, Starfifh, Lofafters Claws, &c. The 

original 



C ] 

original Stamina, bow minute foever, queftionlels 
are diffufed through the whole Produdtionj fince in 
this Syftcra all animal or vegetable Growth is made by 
Developementonly : Bat if diffus’d, then feme or all 
maybe by fuecefEvc Bifedioh loft^ and if loft, how 
can they be reproduc’d? Or if reproduc’d, why ever 
faid to be original, and concreated with the 0 niverfe? 

§ 12. Thefe are but a few of thofe many Dif- 
ficulties that might be enumeratedi which yet- are 
of fuch a Nature, that it is evident to every unbiafs’d 
Obferver, they cannot be even feemingly evaded, 
but by multiplying Suppofitions on Suppofitionsj 
which at laft render the Hypothefis fo- complex, as- 
to retain no one Charafteriftic imprefs’d upon the 
ordinary Procefs and Operations of N aturc* Is it not' 
much more reafonable to fay, that fo many fecretory 
Dufts, fomany Strainers, fo many preparatory Vcl&ls 
in Animals, and fuch a curious Difpofition in Plants 
for the Continuation of every Species, imply a Dige- 
flion, Secretion, and Preparation of Principles invari- 
ably, univocally produdive of every Individual, when 
they fall into their refpedive Matrices, and find 
Aliment proper to afllmilate? Ate not thefe Princi- 
ples contained in the Noutifhment taken by the 
Parent Plant or Animal, the fame that continually 
vegetate within it, and furniih it with Material* 
for its own Incrcafe 5 continue to be diftributcd tiM'it 
becomes adult, then* fUent^iUy exuber^, whilft k 
is, by new Preparations, fitted to propagate invaria- 
bly in a proper Matrix its refpeftive Kind ? Elfe, 
why this Digeftion ? why this Secretion.? why fb- 
many Strainers, Receivers, Duffs, and- Valves? and' 
why is fomc Fodd-more produftive of thefc PMttck 
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pies than others ? Or if they are prc-exiftcnt Germs 
that are fecreted, are the pre-exiftent Germs of every 
Species contained in every Bird, Beaft, Fifli, or 
Plant, that fupplies another with nutritive Juice, 
and becomes its Food ? What a Brange Confufion ? 
How unlike that beautiful Simplicity, which Na- 
ture exhibits in all its Productions ? Germs fhut up 
within Germs, and Nature fwarming with fupernu- 
merary Entities, all which we readily conceive might 
have been ftruck out at once, when the Univerfe 
was created 5 yet pretend not to be able to underftand 
how they may be continually formed in Times 
fuccelfive, and as Occafions may require. 

§ 13. This fliould feem as unnatural, and as unphi- 
lofophical, as it is difagreeable to Oblervation : For 
if every mix’d Body is made up by the Combination 
of certain Principles, I think we cannot queftion 5 
but that God may have eftablilhed Forces in Nature, 
fubfifting Forces, by which fuch Principles may, in 
certain Circumftances, be invariably united, without 
any Danger of deviating, fo as to render Generation 
equivocal s and if every Production in Queftion is a 
mix’d Body, as it certainly is, we know at the fame 
time, that, how various foever they arc, a fmall 
Number of Principles differently combined will 
yield an inconceivable Variety, fufficient to pro- 
duce them all. Thus may we reduce Nature to 
what it is really ever found to be, iiraple in the 
Beginning of its Courfe, but magnificent beyond 
Expreflion when diftributed: And this, I believe, 
will readily be allowed to be its true Procefs in 
Generation, if, befidcs taking in all the ordinary 
Thommena^ which no Hypoihefis could yet explain, 

this 
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this Procefs is found confonant to many particulac 
Experiments, fbmc of which feem to me to render 
the Syftem inconttftable. 

§ 14. Modern Naturalifts have unanimouQy 
agreed to lay down, for a certain Truth, that every 
Plant proceeds from its fpecific Seed, every Ani- 
mal from an Egg, or fomething analogous, pre- 
exiftent in a Parent of the fame kind. If it is ever 
of Ufe to feparatc difagrceing Ideas, and" previoufly 
to explain equivocal Words, it is particularly requi- 
fite in this Cafe to determine what we mean by 
Seeds and Eggs. Seeds and Eggs, in the common 
Acceptation of thofc Terms, are certain mix’d Bodies, 
of feveral Dimenfions, that immediately furnilh 
thefe Produftions, In this Senfe they are underftood 
to contain not only the pre-exiftent Germ, but the 
Nidus alfo, if I may fo term it, fitted for its Re- 
ception, and a due Supply of alimentary Principles 
to be affimilated in proper Circumftanccs. They 
are therefore thus far heterogeneous Bodies, that 
coalefce in a known Time ; and their Principles are 
fo far from being originally united at the Creation, 
that they fenfibly come together from very diftant 
Places in all hermaphrodite Plants, and from 
different Individuals in all thofc Species, where 
the Male and Female are diftinft. Now I> can- 
not perfuade myfelf, but that either F have not 
underftood what has been written on- this Subjed, 
or that Authors have not fufiicientiy rcflcacd upon 
this, when they alTert, that, becaufe the Tlantula is 
found in the Seed, an Oak, for inftance, in am 
Acorn, that therefore this diminutive Tree beats 
likewife its Acorns, and thus on through a long 
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“Series. I fhall not ask how this fmall Plant can have 
Seed 5 in the common Acceptation of that Term, 
it is plain it cannot ; and if it has not, where the 
prc-cxiftcnt Germ is lodged ; how, from an Atom, at 
fo immenfe a Remove, can it be increas’d to a fcnfiblc 
Mafe, and be fucccflivcly developed through fo many 
Generations, till its Time of Appearance? with 
many other Confequcnces that may be drawn from 
hence againfl the Reality of pre-exiftent Germs 5 all 
which are too obvious to require a diftin£t Enumera- 
tion. 

§ 15. It is in vain for us to pretend to lay down 
any one certain uniform Rule, and fay to Nature, 
This is thy Scheme } fuch arc thy Statutes j and from 
thefe thou fhalt not deviate. If in many Produftions 
fhe fixes it as an inviolable Law, that no Individual - 
of that Species fhall appear without a Co-opcration 
of two Parents a Male and a Female, fhe has at the 
fame time her Hermaphrodites both in Plants and 
Animals i and if in thefe Hermaphrodites the two 
Sexes are yet fo diftinft, that fhe feems but to have a 
little diverlified her Operations, without any fenfible 
Deviation from her primitive Law, Ihe will, in an- 
other Inftance, that of the ‘Pacer ons obferv'd by 
JAs., Mmmta ^ either with or without the Co- 
operation of a, Male. If again you fay that a Female 
may be impregnated, fo that the Impregnation fhall 
diffufc itfclf, and penetrate as far as five or fix Ge- 
nerations, fhe will point out to you in the Clafs of 
Polypes many Kinds, where Generation is carried 
on without cither Male or Female, Egg or Seed 5 
tho’, among thefe, there arc feme of the plumed 
Sort, where a whole Family, when by real Ve- 
getation 
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getatiron branch’d out as far as Nature d'efigns, jointfjr 
concurs to give one Egg, or fomething analogous 
to an Egg, as the Source of a future Progeny, And 
thus is this Clafs united to its next moft immediate 
Superior. If you fhould ftill infift, that the vital ef- 
Stamina of every Plant and Animal were really 
concreated with the Univerfe, and are now diffufed in 
Water, Earth, or Air, from whence each will be 
united to its proper Subject in due time } or that the 
Experiments of Niewmtjt, and other Naturahfts, 
of the Stems and Roots of Beans, or other Seeds, al- 
tering their Diredirions fcveral times whendifplac'd,, 
to recover each its own, the Root downwards, and 
Stem upwards j that thefe I fay evidently prove vital,, 
clTential, unchangeable Stamina i as they muft be, 
if original, and concreated with the Univerfe : In- 
ftances might be brought from the Memoirs of the 
Royal Academy of Sciences at Raris, of Trees that 
have been fo inverted, and induc’d to change their 
Direction, that the Branches have become Roots, and 
the Roots Branches i a ^hammenon totally incon- 
fiftent with vital, effential, and unalterable Stamina. 
In fine, if at laft you relblve to ftand by this one 
Refource, that at leaft every Individual proceeds 
from a Parent like itfelf^ that the original Germs„ 
tho’ not wholly unchangeable, are yet fufficiently 
fix’d to determine every Species, and that they are 
either lodg’d in thefe Parents, or fedreted from the 
Elements by Strainers through their Bodies: I be- 
lieve I can turnifh, from my laft Summer’s Obfer- 
vations,' a Cloud of Inftauces, of a new Clafs of Be- 
ings, whofc Origin has hitherto been unknown* 
wherein Animals ^ow upon, are produc’d by, and, in 
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the Arid Senfe of the Word, brought forth from 
Plants; then by a ftrange Viciflitude again become 
Plants of another Kind, thefc again Animals of an- 
other, and thus on for a Scries, further than the 
trtmoft Power of GlalTes can carry the moft inqui- 
ftive Obfcrvcr. 

§ 1 6 . It has generally been thought by Natu- 
ralifls, that m-icrofcopical Animalcules were gene- 
•rated from Eggs tranfported through the Air, or dc- 
polltcd by a Parent Ply, invifible to the naked Eye, 
or even that affifted with Microfeopes. Yet is it 
flrange that no Naturalift fhould yet have feen them, 
if they are really fo numerous, when their fuppofed 
Progeny is fo various, and thcmfelves muft be 
thought to be fo frequently gliding oyer the Surface of 
allftagnant Waters. By what extraordinary Turn is it 
brought about, might a Naturalift obferve, that fuch 
furprifing Revolutions Ihould happen in thefc little 
Oceans, as a total Difappearance of one Species fol- 
lowed by the almoft immediate Succcllion of 
another j and that in a mantrer fo fudden and un- 
expeded, that I know not whither they are retired, 
or what new Poems they may have aflumed. If they 
4ie, does a whole Race pcrifli together, without any 
known Caufe? Or if they have taken any new 
Porm, how is it that 1 fee none of them altering, juft 
alter’d, or expanding their little Wings upon thefc 
Waters, wherein I lately faw fo many Millions 
in an aquatic State? It it is pollible for them 
to become flying Infcds in a manner totally 
invifible, why do not thefe new Parents again dc- 
pofit their Spawn in the fame Waters, and give 
n Succeffion of the late Species, that" has drlap- 
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peared? The Element is not unfit for a new Progeny, 
fince other Kinds fuccced in it; nay 1 can tranf- 
port from neighbouring Infullons fome of the fame 
ipecific Animalcules into thefe abandon’d Infufions, 
and they will live. Nor yet has the Generation of 
this Species any peculiar Seafon which confines it : 
A frefh Infufion of the fame animal or vegetable Sub- 
ftance I apply’d before, will give me again in a little 
time the very Kind I am enquiring after, and that 
as often as 1 think, proper to add new Matter. Thus 
might any Namralift have . reafoji’d, who^had ob- 
lerved thefe Animalcules with fome Attention ; and 
been gradually conduded to doubt of their fuppofed 
Origin from flying Infeds, or Eggs tranfported by 
the Winds. 

§17. But there is yet a fevefer Difficulty, that 
brings from the Confideration of Pafte-Ecis : Thefe 
Animals, Mr. James Sherwood and I, by perform- 
ing a kind of cefarean Operation upon them, had 
the Pleafure to obferve were viviparous; and the 
Royal Society, about the latter End of 1745, or 
Beginning of 1 746, did us the Honour to give At- 
tention to the Difeovery, when Mr. Sherwood's 
Paper ♦ was read, and the Expedmems exhibited at 
one of its Meetings. I need not repeat what was 
at that time or has been fince obferved, where the 
Multiplication from one Eel once rofe to lotf- 
It is fufficient to obforyc^ tj^at Animalcules 

muftthcnce cbnfequcntiy" be tfibughf to have ar- 
rived at their ultimate State of Perfedion 3 no longer 
liable to change, or to live in any other State; -too 
weighty, even the leaft of them, to be buoy’d up by or^ 
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tratifported through the Air, and too much of the 
aquatic kind to fubfift out of Water, or to travel over 
dry Land, as 1 have often experienced, and any 
Gentleman may, by permitting the Water to eva- 
porate. The C^eflion therefore is, how, in a xMafi 
from the cleareft Spring-water, and the pureft Wheat- 
flour, heated as intenfely as the Compofition will 
admit, thefe Animalcules may be generated? It is 
not but that 1 think myfelf fufficiently enabled, by 
my Experiments and Obfervations, to anfwer all 
thefe Quellions, and perhaps many more of greater 
Importance ; but I have the ftrong Prejudice of 
near two learned Centuries, and the Opinions of 
Men of much more extenfive Knowledge and Parts 
than myfelf, to ftem.and get over, before I can 
eftablilh ' my own Sentiments upon this Subjeftj 
a'nd therefore am willing to hope I-lhall not appear 
to have ohofen a tedious and unneceflary Ciicuit, 
in tracing out the feyeral Steps I have taken, to 
place my Condaft in a more rational Light. I 
rauft further obferye, that I am obliged, previoufly 
to ,anj of thefe Thoughts' or DifeoVeries, to my 
^ri'ehd Mr.' Hi//,.' who -trapflated and commented 
■ v^ith fo much Applapfc, fqr'^two 
yhile 1 was>.t t»nhn^ upon a 
j>ccd-lnmfioH ne,*^-yc;‘^, and the Semen of a Dog 
ih his own Houfe, .’which I, Vnd fbmc other Friends, 
of the Society j fiWi a Peculiarity fingular enough 
was, that the Animalcules feem'd all hamper'd, and 
in fbme mcafure adhering by their fuppoicd Tails, 
ftruggiing as it were with a kind of ofcillatory Mo- 
tion to difengage thcmfclves, and not advancing at 
all progreiftycly. The Confcqucnce of this ObjCcr#. 
vation, which fulEficieotljr hjnted that they were then 
- enafeent. 



enafcfnt, and that their Tails were no Members given 
them by Nature to fleer or fwim withal, yet then 
efcaped our Notice 5 and was not plainly clear’d up, 
till other iimilar and more diflin£i OWervations upon 
this Clafs of Animalcules occurr'd feme confiderablc 
Time after. ... 

§ 1 8 . It is now Time to oWerve bow mach I an? 
obliged to Mr, de Buffod% Penetration, who fleft en- 
gaged me in this Enquiry, by his ingenious Syftem^ 
which he was pleas’d to read to me, and at the fame 
time exprefled his Defire I fhonld purfue it, before Ihad 
myfeif any Thoughts of or any one Experiment 
had been try’d. He had been long diflatisfy'd with th? 
Opinion of pre-exiftent Germs in Nature j and he 
and Mr. Mmpertuis, Prelidcnt of the uicadem^ of 
Sciences at Berlin^ had often difeours’d togethcf 
upon the Subjed. We have fcveral Hints of this 
fatisfaiflion,; in a little Booh, publifhed by Mr. Mm- 
pertuis himfelf upon thisQgeftion at ^arts, before my 
Arrival- there i in fhort, it was.by general Refleftions, 
and fome- other confequent Thoughts, that Mr. idp 
Buffian was Gonduifled to frame his Syflem of otv 
gatiical Parts. Thcle he fuppeded, by Coalition, to 
conftitute the prima Stamina of all animal and ve- 
getable Bodies, Ample, uniform, common to all, and 
confequently to be found in a certain (^antity in 
every PojHiion of Food, Aliment, or nutritive Jui^j; 
and from rhenec rq^^^^eftsd, 
i'ea became adnlti'fts^^^ and ll|rain*44ibr theFor-t 
ma^tion of the Seed of every Plant and Animal j and 
in this Fluid or Subftance to be confequently found 
in much Ab«ndance. He farther fuppofed thpfciqr* 
ganical P^rts ^ bie moving when difcngagetb.dlM^ 
in Appearance, and gifted with certain Organs, but 
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extremely fimpie in their Compofition 5 being per- 
haps little more than elaftic Springs more or lefs com- 
prels’d, more or lels diverfify'd in the Diredion of 
their Force. He thought the Calamary Machines I 
obterved fome time ago to be ftrong Proofs of his 
Opinion j and the fpermatic Animalcules to be Ma- 
chines, or organical Parts like thefe. 

§ ip. For my own part, I was then, as I had 
been before, fo far of his Opinion, as to think there 
were compound Bodies in Nature, not riling above 
the Condition of Machines, which yet might feem to 
be- alive, and fpontancous in their Motions ; fuch as 
the calamary Machines would certainly appear, if they 
were render’d fo diminutive as to conceal their Me- 
chanifm, and fuch I then fufpeded the fpermatic 
Animals to be : for Motion in general was but an 
equivocal Argument, and did not neccfTarily imply 
Life in' the common Acceptation of that Term 
When, for a further Proof, I inftanced Mr. 
Secd-lnfhltoh, wherein many Bodies were feen to 
move in a manner very different from Atoms in a 
fermenting Liquid, and yet not fb feemingly fpon- 
tanebus as microfcopical Animalcules, he added, 
that In his Syftem it muft be fo 5 that thefe were 
i|^^hed organical Parts, and that the Seeds, and 
Cerms of Seeds in Plants, muft ne- 
cefiarily abound witlVtteem mbre than any other Sub- 
ftanccs. Thus did our Enquiry commence upon Seed- 
Infuftons, from a Deitrc Mr. eie Buffon had to find 
out the organical Parts, and I, if poffiblc, to difeo- 
ver which among thefe moving Bodies were ftrictly 
to be look’d ’upon as Animals, and which to be ac- 
counted mere Machines. In the Courfe of this 
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Paper I fliall be as exa^t as poffible, in phflofo- 
phical Juftice. Whatever Experiments or Difcove- 
rics arc to be afcribed to Mr. de Buffon^ were the 
Refult of his Direftions, or jointly made with him, 

I {hall fo fpecify, that they may appear diftinguilh’d 
from all thofe others I made at home. The four firft 
Infufions, among them, one of Almond-Germs care- 
fully pick’d out from between the two Lobes and 
Kernel, I mixed up at my own Lodgings, and then 
clos’d them in Phials with Corks. The Obfetvations 
that occurr’d, were, firft, a Separation or Digeftion of 
the Parts oftfaefe Subfiancesj anif a continual flying off 
of the moft volatile. Thefe ofFufeated my Glafles at 
every Inftant, and, according to the Mixtures; 
yielded a fetid or an agreeable Odour ; particularly 
that of the Almond-Germs, one ftrongly fpirituous. 
Eight Days after they had been infus’d, I began to 
perceive a languid Motion in fomc of the Seed-Par- 
ticles, that before feemed deadj fuch as gave m« 
Encouragement to prolecuic my Enquiry. It was 
vifible, that the Motion, tho’ it had then no one 
Cfaaraderiftic of Spontaneity, yet fprung from ah 
Effort of fomething teeming as it were within the 
Particle, and not from any Fermentation in the 
Liquid, or other extraneous Caufe. A diftin£l 
Atom would often detach itfelf from others of 
the fame or lefs Dimenfionsj and whilft thefe 
others remained abfolpfely wnmov’d, advance pro- 
grelBvely for the Space'^ tof eight or ten of its own 
Diameters, or move in a little Orbit, then fall off 
languid, reft between two others, and detach it- 
fclf again and again, with a Continuation of the 
the lame Phsenomena. The Confequences of thefe 
were obvious, the Motion was not j^ontaneousj 

for 
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for thefe Atoms avoided no Obftacte, ntfr had any 
other Charafteriftic of Spontaneity. It waS not from 
any Commotion in the Pluid, Fermentation or the 
flying off of volatile Parts ; becaufe a large Atom 
would frequently move and detach itfclf from 
a much lefs abfolutely quiefeent : They did not feem 
to be enafoent Embryo Animals, from a Depofition 
of any extraneous Spawn } for the Phials had been 
clofed with Corks; nay they were the very Seed, 
or the Almond-Germ Particles themfelvcs. 

f 20. Tbefe fame Obfervahbtis Mr. de Buff&ji 
'made himfclf 5 for we examin’d thefe Infufions to- 
gether a fecond time at his own Houfe; and then it 
was that he order’d fifteen Seed Infufions to be made 
up, which wc continued regularly to examine twice 
a Week, till I propofed to him to take them home* 
and follo^^ them more clofely by a daily or hourly 
Inl|>eiStion;. if neceflaty. The Refuic of our 
Obfomfeions was, that tiho’ the Phials had Isccn 
clofe Jftopp’d, and all Communication with the ex- 
terior Air prevented, yet, in about fifteen Days 
Time, the Infufions fwatm’d with Clouds of moving 
Atoms, fo fmall, and fo prodigioufly a<ftivc j that tho’ 
we madre ufe of a Magnifier of not m«ch abdv« 
half a Line focal Diftance, yet I am perfoaded no- 
thing bmt^tlicih^va&Muiet^e rmder^d them vifible. 
It feem’d thei*efore as W the firft teeming languid 
Particles we had obferved, vaft in their Dimcnlions, 
if compared with thofe we now law, had broke 
and divided into this immenfe Multitude of micro- 
fcopical adive Atoms. Then, it was that wc began 
to lay down a Difiinftion between animated and 
mere organia'd Bhdies^ which, tho’ fajr from being 
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at this time groundkfs, yet afterwards proved to be 
falfe- Thefe, and the Q^ermatic Animals, we fnp- 
poied to be of the latter kind j and to be produc’d 
in their refpeflive Fluids, by a Coalition of a£tive 
Principles, much as F had feen the Calamary Ma- 
cdiines form’d by Hundreds, tho’ abfolutely detach’d, 
and fwimming at Liberty in the Milt of the Fifh : 
whilft we thought on the co.ntrary, that the ordinary 
microfcopical Animalcules, withftrongChara^J;eriftics 
of fpontaneous Motion and Animation, were to be 
clafi’d among Animals, and imagin’d them to proceed 
from Parent Individuals of their own Species. It was 
not till fome time after this, that, determin'd to con- 
vince myfelf and others, without any Poflibility of 
Doubt, whether thefe tnoving Atoms were really pro- 
duced from without, or from the vfery Subftance’ 
infus’d: I difeover’d all the contmon ‘mtictofcopical 
Animalcules, the fpermatic Ones, not excepted, were, 
to be rang’d in the fame Ciafs, and that their Ge- 
neration was very different .from that of all other 
animated Beings. 

^ 2 1 . For my Purpofc therefore, I took a <^an- 
tity bf Mutton-Gravy hot from the Fire, and fliut 
it up in a Phial, clos’d up with a Cork fo well 
mafticated, that my Precautions amounted to as 
much as if I had fealed my Phial hcrntetically. I 
thus cS^attally efduded;;he-.j«t€kw^ it 

might not be i^id*i^Cy*hi'b'e5i^*®e^icS* dieV their 
Origin from Infefts, or Eggs floating in the Atiho- 
fphere,. 1 would not inftil any Water, left, without 
giving ir as, intenfe a Degree of Heat, it might be 
thought thefe Produdions were convey’d , through 
that Element. Seeds or Plants: were for this R.ea- 
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fon improper, becaufe they might have been judg'd 
to have been prevtoufly adhering to thefe Plants or 
Seeds : 1 negle£ted no Precaution, even as far as to 
heat violently in hot Alhes the Body of the Phial s 
that if any thing exifted, even in that little Por- 
tion of Air which filled up the Neck, it might be, 
ideftroy'd, and lole its piodudfive Faculty. Nothing 
therefore could anfwer my Purpofe of excluding 
every Objedion, better than hoc toaft-Meat Gravy 
fecur’d in this manner, and expofed for fomc Days to 
the Summer-Heat : and as I was determined not tf> 
open it, till I might rcafonably conclude, whether, 
by its own Principles, it was productive of any thing, 
I allovy’d fufEcient Time for that Purpofe to this 
pure' imniix'd. Quintefi’ence, if 1 may fo call it, of 
an aninial Bc^y. From phis time I take Corruption 
intirely in philofophical Senfe, for the riling of 
a dead Subftance, by a inew kind of Vegetation, 
mtp Life t ahd no Axiom, how much foever it may 
have been exploded, is more true than that of the 
Anfients, CorrupHo mius efi Generatio alteriusi 
'though . they drew it from falfc Principles, and 
fq eftabliChed it as to, render Generation cquivo- 
dll, and, never penetrated fufiBclenily into Nature 

this Clals of Beings, 
that are hcithec ge^rated' nor generate in the 
common Way, yet furnilh a Key to lead to the 
Generation of all others. My Pinal fwarm’d with 
Life, and microfcopical Animals of mpft Dimcn- 
lions, from fomc of the largcft I had ever feen, ro 
fomc of the leaft. The very firft Drop 1 ufed, upon 
opening it, .yielded me Multitudes perfectly form'd, 
animated, and Ipontancicms in all their Motions: 
And thus was I obliged to abandon not only the 
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Notion preconceiv'd of a Diftindion to be made in 
this Clafs of Animals, between thofe that appeared 
under a fenfible Angle in the Microfeope, and the 
atomical onesj but even that Hypothefis alfo which 
I had advanc'd as probable, in the little.Effay I pub- 
lilhed in 174*5 >. that fpermatic Animals were no more 
than Multitudes of fuch Machines as thofe of the Ca- 
lamary ; for now it was plain of what kind they were,’ 
and whence they deriv'd their Origin. 

§ 22. 1 fhall not at this prefent time trouble 

you with a Detail of Obia:va£rons upon three or. 
four Scores of different Irifufions of animal, and 
vegetable Subftances, pofterior to thefe upon Mut- 
ton-Gravy 5 all which conftantly gave me the fame 
Phsenomena with little Variation, and were uniform 
in their general ELefuk: Thefe.^ may^ better appear 
at Length upon fome other Occafion 5 let it funice 
for the prefent to take notice, that the Phials, 
clos’d or not clos’d, the Water previoufly boil’d or 
not boil’d, the Infufions permitted to teem, and then 
plac’d upon hot Afhes to deftroy their Produdions, 
or proceeding in their Vegetation withtMjt Inter- 
milEpn, appear’d to be lb nearly the fame, that, af- 
ter a little time, I neglcded every Precaution of 
this kind, as plainly unneceffaty. I take no notice 
yet of their Manner of being generated and gene- 
rating? in relating thefe Difwy§i^a ffol,vh^evc:l 
Shall be more.*iiftilffi^ilWfe«^fre^bV> 1 ^ iOfder <£ 
Time : It is a Juilice moreover I owe bot^ to Mr- 
de Bwffon and rnyfclf? for fome were made by him 
alone, feme by me, and fome of them in Coaasm 
together: Hi^.S^ftem, the Detail of his Syftem, Iiis 
ExpertmentSy .iOT own- Difebveries, my,. Tltoughcs 
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in confequence of thefe Difcoveries; all thefe were 
reciprocally communicated j we made a Secret of 
nothing to each other. Thus where one Truth, 
feems to lead toj or is the natural Confequence of an- 
other, it will be cafy, from the Order I have ob- 
ferv'd, tQ fee how much I have been obliged to his 
Penetration and Foreftght. But this will yet appear 
more diftindly, when our feveral ElGfays upon this 
Subjed fhall appear; and in the fccond Volume of 
his Natural Hilk>ry, which will very foon be publiihed, 
I muft declare for a Fadl, that all which precedes his 
Accounts of the Experiments, begun March i6. 
M.S. of this prefent Year 1748, was previous either 
to his own Experiments or mine, and was read to 
me by himfelf. 

§ 23. In this Order of Time therefore Mr. de 
Buffm 'not only repeated the Experiment I have 
taken notice of, and' added .particular Obfervations 
of his own'i but nhade fome^ intirely new in every 
lefpefl:, peculiar to himfelf. Among thefe, that ne- 
ver to be forgotten by Naturalifts, which at once 
deflroys the. Opinion of Eggs in viviparous Animals, 
and fhe^s the real Ufe of tliofe reddilh. glandulous 
Bodies obferved by Vallifnien upon the Tcfticles 
On Ovaries, as hitherto 'oll’dj of Co'i^s. Every 
’ that- thk whitifh Specks, near 

each of which a Hydafidc is plac’d upon all Female 
Ovaries, were hitherto either look’d upon to con- 
tain the real Female Eggs, or to be the remaining 
Scars of Eggs fecundated and diflodg'd. VaUifnierit 
nearer the Tfilth, thought the large reddilh glandu- 
lous Bodies, which be calls Chetiries, and found 
upon the Ovaries 'of Cows, and other Females, in 
the Time of thek Hcalt,‘‘if the Animal is confined 
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io any particular Scafon, or at any. Time,- iii thofc 
Females which are unconfined in this particular, 
were the real produdive Organs contributory alone 
fo Generation 5 yet ftill with a View to the antienc 
Opinion of Eggs, for he fuppofcd theXe glandulous 
ExcreXcences to be real Q.viparous Prodndions. Mr. 
-de Buff on-, on the contrary, long before Obfervation 
had realiz’d his Conjedures, rightly thought thefe.co 
no more than temporary Bloffoms, if I may Xb term 
them, not containing in their Cavity, which they 
have diftind when they are ripe, an Egg, but the 
real Female Seed 5 that the whitrXh Specks, fcatter'd 
upon the Surface of Female Ovaries, were partly the 
xemaining Scars of fome of thefe temporary BioX^ 
foms now faded, as having perform’d their- deftjn’d 
OXBce, or Embryo - BDolIbms ' not yet expanded 5 
that the Hydatid annexed to each of theXc contained 
a Quantity of imperfed. indigeXied Seedj and that, 
if we took the BloXTom in time, when it Xhould b'e 
intirely ripe for AdjOn, as when a Female is in Heat, 
or not barren, thefe red glandulous Excrefcences 
would furnilh'ia Fluid as really produdive of true 
fpermatic .Animals, or organical Fatts, as he calls 
them, as that of any Male obferv’d by Hartjbeker^ 
Lewmhoeck, or any other. The Refult of thefe Con- 
jectures was, .that, ordering a Bitch in Hjeat to be 
ftraOgled* .and .diflected immediately, we. found two 
of thefe red ExcfrttoafiiefeilWld 
on each Ovary,, thefe, from- thdir-reXpcctive Cavi- 
ties that ran obliquely tinder thefe Productions for 
near an Inch in Length, furnifh’d a Tea-fpoonful of 
a thick turbid .Fluid 5 and this Flqid, obferv’d la 
the Microfeope *with.the moft powerful Magnifier, 
'' a after 
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after fonac little time exfeiWted JS'umfacrs of fperma'^ 
tic Animals, in every refpcct like to thofc hithcrtoob- 
ierv’d by other Naturalifts, animated, and moving 
ipontaneouftf. Thus was Mr. de Buffbn’s Conjecture 
verify’d in every Particular. 

^ 24. About this Time, I think fome few Days 
after, Mr. de Buffon in my Prefence examin'd fe- 
veral Sorts of male Semen i and then it was that, 
for the firft time, we fairly ^w the fpermatic Ani- 
mals'cnafant. Thofc Kinds which latisfy’d us in 
this, particular were extremely vifeid, and contain'd 
in a certain Quantity in the Chryftal of a Watch. 
Thcfe Precautions arc hot unneceffary 5 for if a vifeid 
Kind be not chofen, and that in a good Quantity 
together, fuch as that of Stags, or any Seed of 
the Icaft exalted Sort, if I may fo term it, as we 
found fame to he more fo than mihers $ it will alter 
m the Atmolphere by an Evaporation of its volatile 
Tarts, which jferve to hold it though hut gently 
together, after whiefa it will liquefy, vegetate, ra- 
mify into Eilaments, and thefe Filaments again break 
into moving Globules, efpecially if the Weather 
i>e hoc, before a fmall Portion can he adjufted co 
^ j^iceoCcope ; whereby an Obfeever may eafily 
hpon» and ^ink the fyermatic Ani- 
snais^Q^inM ahd^ei>>exiftiont, hersix^ he could not 
difeern that Aftion whidi produc'd them. This 
Deception takes Place in all Semen of the more 
exalted Kinds, fuch as particularly the Milt of Eillb, 
when it is in a State of immediate Impregnation, 
and many others : For it is to be oh&rved, that the 
Semen of Animals is not at all times in an equal 
State of FUaitations and ojafcqucntly that fisigac Sorts, 
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or even the fame at different times, will at feme 
give the ipermatic Animals immediately, but at 
others not fo foon, and perhaps not under feme 
Hours : which is the Reafon why they have often 
been faid by Naturalifts, and even by LewenUoeck 
himfelf, not to have been found upon-Infpe£tioiT. 
By this it will appear, that we had tried many Sorts, 
before we had the good Fortune to meet with one, 
in that exaft Degree' of Exaltation neceflary to ex- 
hibit the whole Procefi of this Vegetation 5 and fo 
may others who fhall be defirous of trying thefe 
Experiments after us : Yet, when they fhall at laft 
have obtain’d a proper Subjeft, one accurate View 
will be fufficient, and found to give the Key to the 
whole Secret. 

I 25. When v?e had feized this favourable Op- 
portunity, we faw a fmall Portion of male Semen 
plac'd on the, Microferofeope, firft, as it were to 
dcvelope and liquefy, then (hoot out into long Fi- 
laments, ramify on every Side, thefe c^en and di- 
vide into moving Globules, and trailing after thenx 
fomething like long Tails j thefe Tails were fo far 
from being Members given them to fwim and 
fleer by, that they evidently caus’d in them an infta- 
blc ofcillatory Motion ; and were in Effect nothing 
more than long Filaments of the vifeid feminal 
Sdbftance which they neceflarily trail’d after them 
they were frf -A‘aimals„ 

and they infenfibly,’ by the -continual ' progrelHvc 
Motion of thofe Animals, grew {hotter and fhortcr, 
till lome of them appear'd without any at all, fwim-v 
ming equably in the Fluid- It was then plain how 
thefe Animals were tp be clafs'd 5 their CSrigin was 
clearly to be deriv’d from Principles contain’d in 

this 
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this Matter, either by aa Evolution of organicai 
Parts, as Mr. de Buffon fuppofcd, or by a real Vege- 
tation, as I . thought, of the fame kind with thofc I 
had before obferv’d in my Infufious; tho’ more 
prompt, becaufe the Matter was more exalted : 
confequently the fpcrmatic Animals were of the 
fame kind as all other microfcopical Animals, their 
Origin the fame, their Influence nothing more in 
Generation, nor any otherwife conducing to its 
Caufe, than as EfFeds of thofe Pririciples in the Se- 
men, which alone are the true and adequate Caufe 
iof it. See Fig. i . 

Thcfe vegetative Powers, which, from the very 
Beginning of my Obfervations, I had found to refide 
in all Subftances animal or vegetable, and, in every 
Part of thofc Subftances, as far as the fmalleft mi- 
crofcopical Point, -I had at this time .certain Proofs 
of 5 tho’ not fo plain and inconteftable as thofe I 
.procur’d a few Days before Mr. de Bxtffm left Bd- 
ris for the Country, and which I profecuted after his 
Departure. Thefe I communicated to him in few 
Words the Night before he began his Journey, yet he 
\}i& not at tiiat time acquainted with any fpecial De- 
tail of the many Singularities that attend thefe latter 
y^ti fcatlo’ns. for I had .but juft then made, and enter’d 
hpoh md'jDil^Very of .them myfclf I am obliged the 
more particularly to boferve this, becaufe the many 
Confequences he has ftnee drawn, as well as myfclf, 
and which, without any mutual Communication, hap- 
pen'd to tally with and feemingly to flow from the 
Difeoverics, were not in Fa£t deduced from a circum- 
ftantiatedKnowlege of thefo new Phsenomena, which 
lie had not, ^tfroni this. one Principle., that there 

is 
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is a real produBive Force in Nature 5 in which 
we had both long fince agreed, however we may 
have differed in explaining that Action ; For whether 
it be by an Evolution and Combination of organical 
Parts, as Mr. de Buffon fuppc*fes, or by a real vege- 
tating Force refiding in every microfcopical Point, 
may be probably far beyond the Power of Micro- 
fcopes to determine. But as the Principle from 
which we depart is intirely the fame, it mull necef- 
arily lead to firailar Thoughts, and fimilar Confe- 
quences. ' 

§ 2<J. My firft Proofs therefore were drawn 
from a clofe Attendance to all the common Infu- 
fions, particularly that of Wheat pounded in a mar- 
ble Mortar. It was plain from them all, that after 
fbme time allow'd to the Water to call off the 
Salts and volatile Parts, which evaporated coproufly , 
the Subftance became fofter,. more divided, and 
more attenuated : To the naked Eye, or to the 
Touch, it appear’d a gelatinous Matter, but in the 
' Microfeope was feen to confift of innumerable Fila- 
ments 5 and then it was that the Subftance was ia 
its higheft Point of Exaltation, juft breaking, as I 
may fay, into Life. Thefe FUaments would fwell 
from an interior Force fb active, and fo produftive, 
that even before they refolved into, or fhed any 
moving Globules, they were perfect Zoophytes teenr- 
ing with Life, . 

If any Particle was originally very finalband fphe- 
rical, as many among thofc of the pounded Seeds 
were, it was highly agreeable tO; obferve its- little 
Star-like Form . with Rays diverging on all Sides-, 
and every Ray moving with extreme Vivacity. The 
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Extremities likewife of this gelatinous Subftance 
exhibited the fame Appearances, a£live beyond Ex- 
preflion, bringing forth, and parting continually with, 
moving progreflive Particles of various Forms, fphe- 
tical, oval, oblong, and cylindrical, which advanced 
in all Diredions fpontaneoufly, and were the true 
xnicrofcopical Animals fo often obferved by Natu- 
ralifts. This brings to my Mind a Phaenomenon of- 
ten taken notice of, and feen with Surprize, Parti- 
cles detach’d by the Reaction of the water from 
the Extremities of the Fins of MufTcls, which yet 
continue to move progrcflively. I think it fuifi- 
ciently explain’d by there Obfervationsj and that it is 
more than probable, that Muffels, Polypes, and 
other Kinds of this Nature, vegetate in a Manner 
analogous to this gelatinous Matter. See Fig. 2. 

§ 27. In the Iftfufbn of pounded Wheat, the 
Hrft Appearances, after an Exhalation of volatile 
Parts, as in every other Infufion, were the fecond or 
third Day Clouds of moving Atoms, which I fup- 
pofe to have been produced by a prompt Vegetation 
of the fniallcft and. almoft infenfible Parts, and which 
requir’d not fo long a Time to digeft as the more 
Thefc in a Day or two more intircly difap- 
quiet, and nothing to be feen, 
%ut dead kr«^ai:% .fonaed Particles, abfolutcly 
unactive till about fourteen or fifteen Days after. 
From thefe uniting into one Mafs iprung Filaments, 
Zoophytes ail, and fweiling from a Force lodged 
within each Fibre. Thefe were in various States, 
juft as this .Force had happen’d tCkdivcrlify them? 
Jfome refembled Pcaci-Neckteces, and were a kind of 
microfcqpicat Coralloidsj others were uniform 
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throughout their whole Length, except juft the very 
Extremity, which fwell’d into a Head like a R.ced, 
if the Force had aded equally on all Sides, or like 
the Head of a Bone at its Joint, if the Matter in its 
Expanfion had bore to either Side. Thefe Fila- 
ments were all Zoophytes, fo teeming with Life, 
that whenever, upon taking a Drop from the Sur- 
face of this Infufion, I had feparated the Extremity 
of a Filament fo fhort as not to confift of above 
four or five Globules Chaplet-wife 5 they would ad- 
vance progreffively and in Concert, with a fort of 
vermicular Motion, for a little Way, then fall off 
irregularly to one Side, as if not yet fitted for progref- 
five Motion, languidly turn their Extremities, and 
then again lie quiet for Ibme little time. It was my 
Fortune however, not in this Infufion only, but in 
many others, to find £bme of thefe Chaplet-like Ani- 
mals much fmaller indeed than thole of the Wheat- 
Infufion ; but intirely regular, cohftant in their ver- 
micular Motion, and which were confequcntly ar- 
rived to a higher Degree of Maturity and Perfedion. 

I own I cannot but wonder to this Day at what I 
faw } and tho’ I have now feen them fo often, I ftill 
look upon them with new Surprize. Yet have thefe 
Phaenomena ferv’d me to very good purpofe, and 
clear'd up many Difficulties in my former Obfcr- 
vations. • ... . 

The Origin of Blight in Wheat, Rye, and other 
Vegetables, was no longer myfterious: An AttAo- 
fpherc charg’d to an extraordinary Degree with Hu- 
midity, now plainly appear’d fufficient, particularly 
while the Grains were tendgr and rq>lete with a milky 
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Juice in a certain Degree of Exaltation, to produce 
in them this new kind of Vegetation, and to form 
their interior Subftance into Filaments, which are in- 
deed thofe very Eels I obferv'd fome Years ago in 
blighted Wheat. 

This agrees perfedly with another Obfervation 
made by the Gentleman who tranflated my little 
Eflay into French: Some of this blighted Wheat, 
two Years after I had gather'd it, I had given to 
Mr. Trentbley, and he to this Gentleman. In a Note 
he has added, he obferves, that thelc Filaments not 
only recover'd Life and Motion, after they had 
been fo long dry, by macerating them in Waters 
but many broke, and difeharg'd from within them. 
Globules, which mov’d with extreme Vivacity. The 
Application of the foregoing Obfervations to this 
Cafe is cafy and natural j nor is it now any Wonder, 
that thefe Filaments, the vegetative Force ftill rc- 
fiding within them, fhould move and refolve into 
Globules, or that they fhould have fubfifted fb long, 
full of that kind of Life they are a^uated with, 
though dry and without Nouriflhment s for now they 
ceafe to be Eels, as I formerly thought them. 
,^^ighted Rye, which is alfo fo full of , Filaments 
I5h« Grains arc fweii’d in their 
Diameters, and extended to. an extraordinary Length 
by this new kind of Vegetation, exhibited nearly the 
fame Fhasnomena when macerated, and is to be 
clafs'd accordingly. 1 am told by fome pf the Gen- 
tlemen of the Royal Academy of Sciences here, that 
in thofe Provinces of Frame, where this blighted Rye 
abounds, and is made ujp intp Breads it produces 
yery ftrange Effcfks in the poor Country People who 
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teed upon it, many of which arc here found in the 
Hofpitals afflided with a very finguiar kind of Mor- 
tification, which caufts their Limbs to drop off. 

There are two Sorts of Blight, in one of which the 
Grain crumbles into a black Powder i and the other is 
that which gives thefc moving Filaments or Eels. Mr. 
Bernard de Juffieu tells me, that one is from a Cor- 
ruption of the Flour, and the other of the Grain. 

It may not here be amifs to hazard a few Qaerics. 
Do not ail Mortifications, and c«her Maladies in 
winch there appears an extraordinary Exuberance of 
Matter in any one Parr, proceed from a Weakneft, 
a Want of Refinance, and from Principles of Union, 
which give to this vegetative Force, found to refide 
in every Point of animal or vegetable Subftances, 
more Play in one Part than in another i For If the 
Refinance be not equal in all Parts, the exuberant 
Matter muft break forth, and caufe that Part to dc- 
compofc i and if the Habit of Body be extremely 
lax, the Decompofition mufi: continue } and that. 
In a certain extraordinary Degree, we (hall call a 
Mortificatictti. To mb a Wound, or any natural 
Sore, with Salt and Spirits, is found to be faiutary, 
and preventive of Mortifications ; and Salt i know, 
by Obfervation, will immediately put a Stop to 
tilde microfcopical Vegetations, and caufe the Ani- 
mals to fiibfide mockmleis to the Bottom: There 
fore it is probable, that -Salts and Spirits are„ Princi- 
ples of Union, and produfiive of a greater Refinance 
in the du£tilc Matter aflcd upon by this vegetative 
Force. High Living, rich W ines, . are Prefetva- 

tives againft many contagious epidemical Diftempers 
Do not therefote tbefe Maladies ariie from a iaxet 
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Habit of Body, and a more than ordinary AQ:ion o^ 
this fame vegetative force? And may not thefe. and 
many other Phaenomena of this kind, be reduc’d to 
the fame Principles ? But this I leave to the Confi- 
deration of Phyficians, who arc better Judges of 
the Extent of thefe Obfervations and Principles. 

The Subftance emitted from the Globule'' of the 
Farina feecundans of all Flowers, by an Adion I 
obferved fome Years •ago, is alfo a Subftance of 
this Nature, filamentous, and in a vegetating S^ate : 
Nothing can refcmble it more than the Fibres of 
moft kinds of Mould; refolving all, as they do in 
Water, into others of a much fivrer Contexture, when 
the Vegetation, that had been before ftopped by the 
nitrous Salts of the Atmofphere, begins by the Alllft- 
ance of the Water to ad again: And I know, by 
Obfervation, that all kind of Mould is formed by a 
Procefs of the fame Nature as the Growth of thefe 
microfcopical Plants 5 and to be clafs’d confcquently 
with them, and reduc’d to the fame Principles. 

I cannot finifh this Article without obferving, 
shat nothing can more pcrfedly than thefe wheaten 
Filaments, reprefent in Miniature Corals, Coralloids, 
and other Sea Plants, which have long been obferv’d 
to be teenflitlg aifio with Life, and have been fuppos’d 
to be the Work of Animals, hs it will appear to 
any one, that but infpeds the Figure I have annex’d, 
and recolleds my Defeription. Are not therefore 
all thefe in the fame Clafs, and is not their Origin 
fimilar? Sec Fig, a. 

§ a8. Blit thefe Inftanccs from common Infu- 
flons, of a vegetative Foric refiding in every mi- 
crofcopical Point of animal or vegetable Matter, how 
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■ftrbng ibcvef and furprizing, were neither fo wonder- 
ful or extraordinary as fome others I obferv'd after 
Mr. de Departure. From the wheaten fila- 

mentous Zoophytes it was cafy to infer, that they 
fprung from, and were Prod unions of, the Mafs of 
Matter that had fubfided to the Bottom of the Phial. 
Yet this 1 could not obtain a Sight ofj nor was it 
poflibie in this Way to obfervc them without fc- 
paratuig them from their Roots and from the Mats, 
out ot which they arofe. The Method the moft na- 
tural therefore which occurr’d to me for the view- 
dug of thefe Zoophytes, without difturbing their 
Vegetation,- and for’obferving their whole Procefs, 
from the Origin of the Plants to their laft Degree 
©f Maturity, was to take extrenae thin Slices of C6rk, 
•and ihiert, through little Holes which I made, four 
or five in each Slice, Grains of Wheat or Barley, or 
any other farinaceous Seed, for thefe all nearly agree 
in the Phaenomena they exhibit, with the Germ cither 
turned upwards, or carefully pidc’d out with the Point 
of a Penknife, to prevent their* ufual'Chooting. 

. Thefe were perrhitted to; fwim upon the Surface 
of frefh Spring-wattr, in a Glaft expofeef to the 
Sun, that ^e whole vegetating Force might be de- 
termin’d downwards towards the inferior Moiety 
of each Grain, which alone could in thefe ^Circum- 
ftanccs imbibe and be faturated with Moifturc. This 
anfwcr’d my Por^fifh^intirelyi lay Plants grews 
downwards into the Water like Corals, but appear’d 
not till feveral Days after the Grains had been thus 
expos’d 5 and were at laft fo large and ftrong, that 
I could fee them with my naked Eye. 
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When they became thus vifible, I cut off with a 
fmall Pair of Sciffars the vegetating Extremity, and 
plac'd it io a concave Ob;e(5l-Glais with Water. 
The Plants then- took a new Diredion, follow’d 
the Bxpanfe of the Fluid, and continued to vegetate, 
while 1 fupplied them with Water, which I did from 
time to time, covering them after Obfervation with 
another concave Objed Glafs, to prevent the Fluid 
from evaporating 4:00 £s&, Thps 1 had for the Sub- 
jefl of my Obfervations whact I may call a microfeo- 
pical-Ifland, whofe Plants and Animals foon become 
£0 familiar to me, that I knew every animal Species, 
and every individual Plant almoft without any Dan- 
ger of Miftake ; an Exadnefs fo nccelTary, that it 
w^ld not otherwife have been poffible to follow 
the Ptocefs of this Vegetation without Confhlion. 
From this time f Iwd afid^g the Uib of large la- 
fullons, and provided a certain Number of Watch- 
Chryftals, or concave Objeft-Glafles, for every Por- 
rion of animal or vegetable Subftance I was to ma- 
cerate in Water. The.U^ of liiefc is plain and caly j 
^ny fruitful little Iflan^s; of various Kinds with 
Tabels and Dates to eaoh may thus be ob- 

tain’d, by placing the vegetating Subftances in thefe 
, $he iiiethod X yrould ^commend 

to all «ho& who ftiall b§ dd^Oii to repeat or puc- 
iuc my Experiments. 

I find my Sub/ed grows upon my Hands, and I 
am unwilling to take up too much of your At- 
tention: I fhali thaefore finilh thefe Obfervations 
by annexing a Figure of my Wheat-Ifland and its 
Produdions, all which will be fufficientiy intelli- 
gible without any more Words 5 and Ilhall referve a 
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Multitude of other Obfervations’ I have by me' iii 
nay Journals, upon Infufions and other vegetating 
Iflands for the Eflay, which I hope to publifh in 
fome Months, if thefe few Thoi^ts and Difeoveries 
lhall meet with Approbation. See Fig. 3. ' 

§ 29. Yet nsuft I tre^als for a few Pages more} 
I cannot conclude this Letter without laying down 
fome general Truths, and recalling thefe feattePd Re* 
marks to fome certain Principles. A few Propo* 
litions of this kind, together with the probable 
Gonfeqoenc^. that- feem . .naturally . toi flow from 
them, will' not only^toakc'H^ Syftesn 'of Generation 
clear, but al£b take off many Obje^ksns, and render 
thefe very Obfervations better underftood, when 
they are reduced under certain Heads. 

. It feems plain therefore, that there is a vegetative 
Force in every microfcopical Point of Matter, and 
every viflble Filatnenr of which the whole animal or 
vegetable Texture conlifts : And probably this Force ex- 
tends much farther ; for not only in all my Obferva* 
tions, the whole Subftance, after a certain Separa- 
tion of Salts and volatile Farts, divided into Filaments, 
and vegetated into numfaerleis Zoophytes, which 
yielded all the feveral Species of common microfco- 
pical Animals } but thefe very Animals alfo, after a 
certain time, fubfided to the Bottom, became mo- 
tionlefs, refolv’d again into a gelatinous fliamentoas 
Subftance, and gave ZiSx^»£f^tea and Animah of a 
ielTer Species. 

This is not only true of all the common microfeo- 
pical Animalcules, but of the fpermatic alfo} which, 
after loling their Motion, and finking to the Bottom,' 
^ain refelved into Filaments, and agalA gave iefler 
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Animals. Thus the Proceft went on through all 
vifible Degrees, till 1 could not any longer purfue 
them with my Glaflfcs : And thus evidently the fper- 
niatic are to be clafs'd with the common micco- 
fcopical Animals. 

; Hence it. is probable, that every animal or vege- 
table Subflance advances as faft as it can in its Re- 
folution to return by a flow Defccnt to one com- 
mon PrinciplCi the Source of all, a kind of uui- 
verfal Setnm, whence its Atoms may return again, 
and: afcend to a new Life. This common Element 
therefore, tho' uniform in its Origin and homoge- 
neous, branches out into innumerable Species more 
and more compounded, more and more heteroge- 
neous, as they depart and are further from this Source 
of organiz'd Bodies j yet may a . Particle often be ar- 
JTcfted, or moulded into other Bodies, long before it 
attains, .which ibme perhaps never do, to this ultimate 
Refolution. Not is there any Danger upon thefe Sup- 
pofitions of falling into equivocal Generation 5 be- 
caufe the fpecific Semen of one Animal can never 
be moulded into another, and Seeds may differ fpe- 
cifically froni one another, by many in vifible Prin- 
ciples totally unknown to us, and unattainable by 
Bxp^itigicnts s ;fQt we are very certain that the 
Power ^ Glaffcs, orPorcc of any Menfirmm we can 
employ, muft ftill leave us at an immenfe Diftance 
from the ultimate Refoiurion of Bodies, in which 
alone they agree, and arc homogeneous. 

. 1 fay therefore the fpecific Seed of one Animal can 
pever give another of a different Species 5 for, to be this 
Jpecific Seedi it muft have gope throiugh many Changes 
from its fiift Origin>.and have many Singularities 
I peculiar 
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peculiar to itfelf, and acquired 
the homogeneous Elcfeient, iiv; whicji all, 'Kinds co- 
incide. TiJe ^i^ivc vegefadve Force that rcfides in it 
muft beprccife, its Quantity muft be exactly proper - 
tioii'd to the 'Nature, Solidity, .Tenacity, Quantity, 
and .Refiflance of the d,uCt(le.,Matter |t has to wade 
through, if ,I may fo'.exprcfs myfelf;j/^nd, .thefe Cqna- 
binadohS larfe ,veryj,.diftcrcn ,5 -jipf, different Sab|,e^, 
Thus much the many Strainers in every animal 
Body, neoeflary to extract this Semen from the Ali- 
ment we daily, digcftu and.*! to prepare it^ feem, evi- 
dently to’iasply, vVfi? 1$ ji^JCffhis, fq^|qiqitw:;,as .it may 
appicat <co-cauie ly^.ipyes in thej/eypral 'Species of 
SemetPt all . that, is^to ^ copfider’d : Times and.Cjr* 
cumflances .make ^ Changes, in dt. -even during the 
Term of Geftatioo. .. What does not the Foetus then 
undergo?; and -who -can ^detqrmiQe/the Differences 
between Matrits betweendhu Maiitcr 

that is afli.miIated'into-a. -one , Sufaje^,- and 

that in another,- bet wpeij the ^xing. Principles; the 
Quantity of, Salts, Spirits, S't- in a Parent of gnq 
Sp«Cits, md on.Cbof :a.nothei: } 
pious : br : niof^c Jimitc.d ^.A^ueo.ces ^ of affimilating 
Matters at)4:::betweea -Times,- where • even- flnglc 
Minutes, Inftants, S’t. may be of the grqateft ,Con- 
fequence? 1 fee the Whole indeed, but confuted lyj 
yet do I fee the Source of a Variety j which, 
boundlefs as it ^qrs,^,qf,;p_C|mh|:ed;.tq ^all 

Liberty, is ncyerphelefllrivah^ly conftn^pj -by |d,ii:q 
whorimadc and rules; the Univerfe, ro ;a-.ce train, der 
tcrmis,at«iiN.nm.ber of Sppeies, • Time,. Aaion,. Sea- 
fon, Quaiitissrjif -Foroc, ;^antjty of Re/tftan.cc, 
Pjuliciplcs,, 4 ^?f aplmUated 

6 * and 



[ ] 

and numberlers otlaer Variations, arc all employ’d 
for His Puripofes, and modell’d by that Almighty 
Power, which forms' and direfts the Whole. 

Thus do thcfe Principles, however capable of 
differing Combinations, yet admit only of a limited 
Variation, and never deviate further than is confid- 
ent with univocal Generation. Monfters, Mules, im- 
perfed Foetus’s, and other Indances of this kind, are 
but rare; and as they can be afetib’d to nothing fo 
properly as to the Obdacles they meet with, or to 
fome accidental infuperable Refidance in the Mat- 
ter of which they are formed, they do at lead ferve 
to fhew that there is in Nature a real produtfive 
Force given it at its Creation 5 and that animal or 
vegetable Produftions are- not the Confequences of 
pre-exiftent Germs, plaftic Natures, or of the imme- 
diate Hand of God himfelf, any more than the moft 
tegular Operations of the Planetary World. 

$30. But to proceed in my Confequences from 
thefe Obfervatioris, all Naturalids mud acknowlege, 
that the more cornpounded the organiz'd Bodies are, 
the leik Danger there is of equivocal Generation in 
the Produidion of them > for thus the immediate 
Principles from whkh they Ipring, and their Cir- 
t^mftances during the Time of Geftatiosi, mud be 
much more yatied -|ljan the more fimple Bodies 
are, and at the fame time be further removed, from 
that univerfal Element into which they may all ulti- 
mately be refolved : And even in the lowed Clad of 
microfeopical Animals, I can truly fay, that I never 
^ct obferved any others than Produ&ions fpecificaily 
determined; the :&me $ubdances giving the fame 
Plants and Animals, and in the fame uniform Or- 
der 



[ ^57 ] 

der and Defccnt. Neverthelefs, tho' thas Ipecifically 
determin’d, no one, that obferves their Origin with 
the fame Care as Z have done, will be inclined to- 
aferibe it to pre-exiftent Germs ; It is therefore pro- 
bable, as I juft now advanced, that when we arrive 
at the loweft we can difebver in this Ciais, we arc 
yet at an immenfe Remove from the univcrZal Source * 
notwitfaftanding that fome of them are fmall beyond 
Conception, and no lefs fimple in their Motions $ 
which aigucs their Organization as fimple, andfeems 
to imply, that there are among them, or not at a very 
great Diftance from them, fuch as arc only mere 
Machines, withoot'any true. Spontaneity. 

I have myfelffeen a vaft Gradation, and fuch a one 
as I have yet but animperfefl: Hotion of,- in a Courfc 
of continual Obfervatlons made upon Infufions and 
Macerations of all kinds, from the moft compounded 
to the moft fimple j from Animal? of the largeft kind 
to moving Atoms of the leaft j from Motions as flow 
to the moft powerful Magnifier, as the Motion of tlie 
Minute-Hand of a Watch to Eyes unarm'd; from 
free Progreflion in all Direfkions to merely ofcilla- 
tory Balances j which all feem to come to at laft in 
the Courfe of their Deeompofition, when they arc 
juft upon the Point of difappearing. 

§ 51., Thus thefc Animalcules, if they may be 
call’d indifferently Iw tltatNatne, manifiei^y conftimtsc 
a Clafs apart; ane'theit greiirei^'' Charafeeriftic . is, 
that they neither are generated, fubfift by iNut^h 
ment, as other Plants and Animals do, or generate 
in the ordinary Way. This is indeed true, if tlisje^ 
whole Ciafs is taken in one general View : Yet is tfee 
Head of it united to the Species of the next im- 

6"*^ n mediate 
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mediate Superior. ' TheBell-Aninial, of which I have 
had many from my-infufcd Subftanccs, -and whofe 
Growth I hat^-pUrfUed from its firft Origiti, is aSSpe- 
cies of- microfcopical Polype, generating and feed- 
ing as -Other Polypes do, when once itfelf is genet- 
rated j tho'’ its own original Generation is perhaps dif- 
ferent from that of the others j for I could never ob- 
tain any of the larger Kinds this. -Way.' I fay rhis 
however-with JbmeRefefve} for 1 willnnot aflert but 
th’at-'fome decay’d W’atcr-P;ants decompofing in par- 
ticular Circumftanccs, and their Subftance exuberatc- 
ing, may perhaps, when urged by this tegetativc Force, 
give Polypes of cver^'Kindj nay. I very muchiiurpect, 
that fcve-ral of the- Idweft Kinds, of .vilible Aninials 
mhy, in due Circumftanccs, 'Which yet perhaps are 
rare,- be recoverable this Way, when the whole Spe- 
fe'ics' h'as petifHcd in particular Places by fome uh- 
commOrtiAccidcnt. 'This I the more rekdtly believe, 
'from the R.e'af6ndblehefs of fomc Allowances to: be 
made in this ref|>fe^' ; all which may be permitred; 
and muft have been forefecn by the Great Cre- 
-ATOR,' Without any'Dangcr of Confufion, or an un- 
limited Generation of new Species never before pro- 
: Hc-\li'ho made blaturci .-’and fees through the 

its -Force, and 

lias 'ebnfei|a*fin®[y toeftfen eycry ' Circumftance, and 
limited its Prod unions- 'accordingly. 

Nor indeed can there be a ftrongcr Argument 
deriv’d from any Syftem of Generation whatfoever, 
of an All-wife Being, All-powerful, and All-good, 
who ^avc to Nafute its original Force, and now pre- 
lides over’ it, than from the Confiderarion of an 
exuberating duftile Matter, adiuated with a vegeta- 
” " ' five 
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tive Pgrce, limited, tho’ we know not its exad 
Bounds,, in its fpecific Afcent or Defcent, and- ex- 
panding- itfelf in DirediOns as certain and d?termi- 
nate, as the Motions of the Plants. 

§-32. Thefe Thoughts wiif appear -to be.lefs ha-- 
zarded, if due Attention is given, to the Generation 
of the Pafte-Eel. The -Royal Society knows it to be 
viviparous ; confequently perfed in this Stare, and fuch 
as may continue to generate in the common Way, as 
long as it has an Element and Matter proper for its 
Subliftence; yet is its own onginal Generation, as 
fat as I can learn by Qbfervatiqh, as that of all thefe 
microfcopiciai Animalcules, fro.iu a dudile vegetating 
Matter, the .Produae - of Wheat-Elour and Water.; 
thp’ it undergoes more Changes than others, and lives 
in other Conditions ; afccuding for fome time before 
it enters its ch.ryfilidai or. %g like State,, whence it 
comes forth a perfed Eel. 1 have, adde^ a Figure of 
a ; Group of thefe Eel-Chryfalids, but -Hie Detail of 
their Metaniorphofis I fhall referve for my little Eflay, 
and not trouble you,now with an-Accounf too ck- 
cumftantiated of every’ Obferyatiou I have made 
upon them : -Belides that I am not, -yet; throughly fa- 
tisfied in the whole Manner and;iPfocefs of their 
Generation. See Tab. V. 4. . - 

§ 33. But now, to obviatp every Objpdi^On that 
may reihain againft tbe, Exiftjencp, i^^ljhi^jvegctative 
Force, which feemsf to be , tbcrKf^Tito ffrqiph Know- 
ledge, and to remove many Errorsr Ae pro- 

per to add, that, befides ocular Dcmonlir*atipn,.wi}ich 
ary Naturahft may have, befides the Precautions I 
took, that no fuppofed Germs might either be ebn- 
■vey'd through- the Air or the Water, or remam ad- 
hering 
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hcring to the Subftanecs infus'd j I have often, fot 
thefe Purpofes, made ufe not only of hot Broth, im- 
mediately clofed up in a Phial, but alfo of pure ani- 
mal Subftances, fuch as Urine, Biood, with the 
fame Succefsj and in thefe, I believe, no one will 
fuppofe that Germs, Eggs, or Spawn, arc pre con- 
tain'd, if Care is taken to dole the Phials imme- 
diately. 

Nay I have done more; I have, by rcafoning 
confequently to my Principles, been directed to the 
Choice of many Experiments, all which I conftantly 
found to anfwer my Expedation : I have thought, for 
inflance, that the more exalted an animal Subftance 
was, by a certain Degree of Dccompofition, the 
more apt would it be to vegetate in a proper Ma- 
trix, and form the Part of a larger Animal ; or, if 
it cxtravalated, to vegetate into the IciFct} coaic- 
quently, that if I took the milky Juice of germing 
' Seeds, or that thick turbid Matter which fotnis the 
Wing of a Butterfly in its chryfalidal State, thefe 
Matters muft be more exalted than any ordinary 
Subftances, and therefore give me thefe microfco- 
pical Produdions lb much the fooner : And in fa<ft, 
i never, in thefe Cafes, fail’d of feeing them wkhin 
the Space of a few Hours, while ordinary Infufions 
did not give them «tn<kf fevcral Days. 

Here it will be proper to obferve, that Natu- 
ralifts have thought the Butterfly's Wing prc-cxiftcnt 
in the Catcrpiller, becaufc they difeover'd the firft 
iR.udlments of it three or four Days before it enter'd 
■the chryfalidal State; but it is then prccifcly that 
the Catcrpiller firft leaves off eating, tho' before 
extremely voracious j and that probably upon ac- 
count 
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count of the Revolution it finds In all its Parts, 
while its Forces arc otherwife employ’d, and the 
Collection of vegetating dutilc Matter it had ac- 
quir’d by plentiful Diet, now as plentifully exube- 
rates to form the Parts of the Buttetfly. Thefe 
Troths I am the better acquainted with, becaufe I 
have particularly examin’d all thofe Subftances: You 
cannot tear off a Portion of the Butterfly's Wing, 
even while in the Chryfalid, but you will find it 
in an Embryo-Stare, and the Matter which extra- 
vafates upon your Obje<3:-Glafs, if mixt with a little 
Water to preferve its Fluidity, will aJmoft immedi- 
ately vegetate into thefe, microfcopical Produftions. 
This argues an extreme Adivity- in it j from Aaivity 
follows Action, and an Eifeft, which can be no- 
other than the Formatioaof the Wing it was con- 
tain’d in. 

§ 34.. Without inftancing in ntany other Exam- 
ples, where, -by reafoning from thefe Principles, I 
was invariably conducSled to (terrain Confequences, 
this Jaft fufficiently leads to the Nature of animal or. 
vegetable Semen. Thefe latter are Subftances of the 
fame fort, but more exalted, and. from thence adapted 
to a prompter Vegetation.. Of this kind alfo, but not 
fo exalted', was the gelatinous Subftance I obtain’d by 
common Infufions. 

The Exaltation however of Matter does not flop; 
here 5 the lower I pqrfucd this , new ,C 3 afs of Beings 
iq its Defccnt, the leE this vegetating Force 
clogg’d with refitting Matter, the fwifter was the 
Motion of the Bodies, and the higher the Degree of 
Exaltation that produc’d thena. This inclines me 
to believe, that an animal Subftance may be exalted 
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this way into a Poifon, a Venom, or a contagious 
Vapour. Hence ftagnating Waters are poifonous' 
and detrimental i ‘and hence perhaps the vipereal 
Venom, or any other, may derive its Force 5 for 
thefe undoubtedly are all animal Secretions. Hence 
perhaps alfo arife contagious epidemical Diftempers, 
from a Leaven thrown into the Blood by Exhala- 
tions of this kind. I am the more perfuaded of the 
Truth of this, from the Confidcration of Dr. 
Obfervations upon the Venom of the Viper: And 
fwift moving Bodies, which fubfidc and Ihoot into 
Filaments, feem manifcftly to imply all thefe Con- 
lequences. 1 had myfclf propos'd lall Summer to 
tty the Effects of fome of my moft exalted Infufions, 
by iriftilling them into the Veins of Animals j but 
as yet I have had no Opportunities for thefe Expe- 
riments. 

I might add other plaullbic Conjeduiesj .that 
feem to be the natural Confequences of thefe Dif- 
coveries, relating to the Origin of Afearides, Tenia^ 
AgarickSy &c. nay, perhaps 1 could maintain them 
with Arguments that would feem convincing to 
inoft Naturalifts; I might even further fuppofe, with 
fome i’robabiiity, that the mufcular Force, which 
a^, againft the intcrllitial Air in my Friend Dr. 
Tatpms'^ moft ingenious Syftem, in one Word, 
that all the mechanical Forces of the Body, and the 
Imprcillons which affcift the Soul, may be derived 
from, and aferibed to, this vegetating aiftive Force 
when' confined: But I am tired with extending my 
Views fo far, nor do I at prefent fee an End of the 
Confequences i the Subjcta and Principles appear fo 
bpimdicfs. ’ ■ ■ 

f.3f* 
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$ 3 f • I fhall conclude therefore with fumming 
up my Syflem in a few Words : I fuppofe ail Semen 
of any kind to be an exalrcd Portion of animal or 
vegetable Matter, fecrcted from the Aliment of every 
g,etj elating Sub) e^, when it is adult, and no farther 
Demand is made for its Increafe and Growth ^ this 
1 fuppofe to be endued with a proportionable vege- 
tative Force j. to be various in various Circumftances, 
and heterogeneous^ in different Subjects ; but to be 
uniform in its Productions, when it falls into a pro- 
per MatriXf where it finds Matter to aflimilate, of 
a. Qpaiijty and in a Quantity fufHcient to form that 
fpecific B.ein» ; whilft in other Circumftances, it will^ 
if it cjftravaiates, by the fame vegetating Force, yield 
all the feveral Phanomena I have above taken notice 
of. And thus, if I am not miftaken, I have ob- 
tained what I firft intended to make out, that the 
fpermatic Animals arc not the efiicient Cau(e of Ge- 
neration, but only a neceflary Confequence of Prin- 
ciples in the Semens which Principles are neceffary 
to Generation. 

Thus have I connected my Syftem with our Coun- 
tryman Dr, Harvey’s Obfervacion of that fine Tiflue,' 
or Web-like Expanfion,' obferv’d in the Uterus of 
Does, in the Center of which the Embryo FmtuSy 
invefted ^with its Amntori and Chorion^ was found to 
be lodg'd : Fpr let, the .Vegetation Jbe^in from the 
$emeny and contini^ to! affimilatc. the 'affluent Mat- 
ter from the Matrix wherein, it has taken Root, 
and the Fawn muft come forth like any other fpe- 
cific Aiiimal or Plant. .... 

I (hall only ^^bferve, that Lewenhoeck had 
ver’d this veget«ing Power in .the Semen, an4 had*, 

y, * like 
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like Mr. de Buffm atid me, feen the Ifilamcilts* from 
whenec the ij^er^atic >A.fximalis fpring 5 he even calls 
them Nerves and Arterie? 5 and in one of his Let> 
teis to Mr. Oldenburg fays, that' he faw more in 
one Minute than the moft accurate Anatomift could 
difeover by DilTc^tion in a Day ; But when he after- 
wards chang'd this Syftem, falfe as it-was, of Nerves 
and Arteries for another, I believe, as falfe, that of 
pre-exifting (aerms in the fpetmatic AiUmals, he nc* 
gledcd to improve this Obfervation as he might 
have done 5 nay he afterwards took no farther No- 
tice of if, but barely to fay, that it was to be ne* 
gleded. This Remark I had from Mr. de Buffm. 

ThefDiiference therefore betwixt Mr. Lewenhoeck 
and Dr. Harvey was, that the firft had an Hypothefis 
to maintain, and the latter nothing in View but to 
follow Nature, witlmut trufting too much to the 
firft 'Bhaemmena, as I hope I Ihali appear to have 
done in this my Enquiry. ' • - ' 

i had almoft forget one Remark that coincides 
with my Syftem ; that although animal and -vcgetable 
Subftanecs by’ a chymical Analyfis appear to differ, 
tiiej' are ncvcrthcleife found by a natural Cbrniptioa 
1:0 be reducible to the fame Principles. has 

ajgo by mfany Natiuidl^. 

And now I- tfeink- I^biav© nothing more to add, 
only that I would be underftood, wliezi I fpcak of 
a produdlivc Force in Nature, to mean only a 
Force, which, tho' modell’d by the Suoremb Cre- 
ator, goes no further than the mcchankal and ma- 
terial Parts of a Man. I well know we are com* 
pofed of two very different Principles 3 and no 
one mere philofc^hical Trutk whatlbevet prefents 

itfelf 
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itfelf to me with iftore Evidence or Conviaion than 
the Spirituality of our immortal Soul. Ail have 
ever allow’d Man in his Origin to be a kind of Plant 
or Vegetable before he is animated j and all rational 
Men have deriv’d his Animation imrhediately from 
the Fountain of Life, the true Source of all ipiritual 
Subftances. I think I have faid no more ; and thus 
only would be taken and explain’d. 

The Principle of Life in other Animals I do not 
examine into, nor do I think it neceflary. If they 
are truly Ipontaneous, as they ieem to be, they have 
certainly fbme Principle diSin£t from Matter, which 
the Great Creator knows when and how to 
unite. 

This Expofition, Sir, of my Sentiments, I thought 
might be neceflary j not that I imagined that either 
you, or any of the Gentlemen of the learned Society 
in which you preffde, would think my .Principles 
any way tending to Matcrialifm, from which no one 
can be more diftant oir averfc than myfelf } for I 
well knew that I had nothing to apprehend from 
Perfons of fo much judgmetrt and l^ilfcernmentj and 
who could not' hiut cteariyT^i Tfidt ftiere is really'no 
Connection between thole Principles,, rightly ex- 
plain’d, and the DoCtrine of foe Materialifts: But 
I was willing to guard aga’inft the Milapprehenfioa 
of others hifs-' ‘^tCguaiffted with Mattm-^of this fort,’ 
and into whofe and 

have therefore Precautions, / 

And now. Sir, I take- this Occafion of tetufn- 
ing my rhdft'foumblc 'Thanks both to yourfelf, and 
to foe of the Gentlemen of foe Rojal Sec^jj^, 
for foe Honour T-hdvfe received, in befog "ci^ed 
one of its Member^, fod'for which I' hate not been 

jj able 
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able as yet to make my perfonal Acknowledgments 
I hope both ]^ou and they will accept. thcfe Thoughts 
favourably, which arc humbly, fubmittcd to impar- 
tial Inquiry "by the Author, who is, with the utmoft 
Eftecm and Refped, 

SIR, 

Tour obliged humble Servant, 

. : Turbervill Needham. 


i 
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' r,.-xlRxplana.^n of the Figures ip Ta^. 'VC f 
Figl i. Keprefents the Origin of the fpcrrw^tic Ani- 


mals. 


Fig. 2. The Wheat-Infulion. , , 

Ftg. 3'. What 1 have jcallqd an Itland in thp Wheat- 
Infufion. ' , , , „ 

Fig. 4. A Groupe of the Chryfalids of the Pafte- 
Eels. \ f , 


Fig. f. Is a Draught of one of rhe firft micro- 
fcopical Plants or Zoophytes which I difeover’d 3 
wherein A flicws the Figdr? of the Plant throw- 
ing out its Animals, and B the fame again after 
the Animals were difeharged, .again, putting out a 
new Shoot from the Stem below, through the 
hollow tranlparent Head, to form a new Head, 
and produce another. Generation. . , ■ * 

VII. Obf. 
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Vit. Obfervationes aftronomicse varia fc^ee 
in Paraquaria, 'Regiom' AmericiaB Attftralis, 
ab anno t'jo 6 ad annum 1730. quas cum 
Regali Societati communicavit Jacobus de 
Caftro Sarmento M. D. Coll. Lond. Lie. 
^R.S.S. ■ ' . 

Pre/ented]axi.zi. TpCLlTSJB-S SoUs et Luna objervat^e 
« 747-8. ^ Mijjimibus. Paraquariaj, Soc. Jefu 

a P. Bonaifntiira Siiar'cz.’ J^Qcietatis^ MiJJio- 

nario, ^adhibit o Telefcofio quinque ^edUml'et 'ofcU- 
latofio minMa fecunda achibmtei -motn^ aqualiy et. 
per altitudinem Fix arum ad Tempus verum reSiir 

jtcU'o. r ■ ' 

Eclipfis Solis, anno 1705, ikov. 5. in:oppido<y<^(f?i 
Ignat it ad FaraquariamF:^^\i& altitndo poll‘‘^iuftr;‘ 
eft 2 6°, 52', ejufque differentia mciidiana'aib obferV. 
regio P«l^^'^^’ff/fhorar. 3. 'Enin.- 57. fee. fo^- 

i-.f ■ Stylo civiir 

Initmm~€dipfeos..~~..E-5:2 ..Mane ante merid. . 
Digitiobfeurati 2 p 17 

31 ‘p 40 

4- 10 o 

H II 5 - ■ 

. Piiiis ‘ fi' If 

r Maadma quantitas ad hop. p.- nJ. 5®* 4; 



Eclipfts Solfe ibidem obfervata anno 1709 , Martii 

II, Stylo civili. , ^ • u 

Initium infra horizootem; ortusfohs ibi nor. f. 

Digit! 
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* Man« anjc mctid: 
Digid obfcyiati 920615- 
' 6 30 <S 5-0 

• <5065-4 

' ' f ° 7 3 
3 30 7 13 
3 ° 7 ^7 

3 30 7 21 

1 30 7 28 

liais ccUpfeos 7 37 1/*' 

Oculari Icnte tubo fumo infcda. 

Fuit cjus maxima obfcuratio digit, p 26. 


-Ecdpfis Lunas ibidem obfervata anno 1707, ^priUs 
16, poft meridiem. 

aaitium 7 ff 

Totalis obfcuratio 8 f 8 
Jnitium emcrfionis 10 45- 

■finis non eft obiet^^tus ob nubes. 


EcUpfis Lunas ibidem obfcmta anno 1708, 4, 

poll meridiem, 

Immerfio Luna Emerfio Lima. 

^ % it & r // 

Jnpenumb^fenlib. 12 .18 o Ariftarch. 14- 13 15- 

In umbram 12 30 29 Plato 14 47 o 

Ariftarch. obfc. 12 37 ii Exumbr. 17 3 o 

•Plato obfcur, 1246 o Ex pen. 17 x2 o 

Sereno coelo. 

‘ Edipfis 
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Eclipfis Solis ibidem obfevata anno 1:730, fan, i8; 
poft meridiem. 


h f ' If ^ 

^ Digitt ^ifcurath 

Initinm a fz 30' 

0 0 

.2 58 10 

10 

3 X . 0, - 

2 0 

3 iS> 47 

4. 17 

. 3 2p 20 

■7- 47' 

‘3 21 22 

'6-0- - 

tr \7 , 

. • y : .0 / •• 

^ 41 ff 

7 20 

3 47 <0 

X 40 

Nubes:- ■ 


4 7 33 

8 ^o: 

4 P 3 ^ 

7 47 

- _ 4 — Ji - - 34 ..™ 

.7 - 3 P -. 

Nubes. 


' ;"'4 ,o' ' 

6 :’ . 

^ 4- 42 ' o- 

. ' 2 . O' ‘ 


Finis non eft ob^rvatns ob nubes 5 ' vldctur ftiific 
hor. 4, 72', fere hora 4,, SS! ^ difeus folis integer, 
vifusi necluna ap^arebat in ic jus limbo. 

Maxima obfcuratio videtur fuilTe digit. 8 j, 

■ — ‘ 

Anno i72$>', imbilo coelo in cclipfi totaU' 

Lunae poft mer. ^aec tantum obfcrvavi, in oppido 
S, lgna:§i ad ^draquar. \ 

^ - h f if 

Initium cmegtffonis .. IP ' .i- o , . , 

Digit! obicurati’i I *■ iP ' ‘ 4 , . *' ' . 

Digit! S 10 §2 '2. 


Eodem 
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Eodem anno I729^ ibidem ll>ec, 9, poft meridiem^ 
•>11/ . ' 

ji 3 f occUltavit Luna fatellitem' In eodem 
II 13 25 yrxftrinxit Luna limbum-' % voppido S. 
n If o occultavit Luna totum % j IgnatH, 


Ecli'pfis Lunas -obfetvata in oppido S. ^ofeph^ anno 
1713, 1, p. merid. Differentia meridiana 

ad Obferv. Reg. Parijl hor. 3, min. f 2, fee. 30. 

fc ^ / // 

Initium 10 33 31 
Finis ‘ 12 fd 57 

Maxima quantitas ofafeurata dig. f, fere ad hor. 
XI, 45^- 


Eclipfis Lunae obf«vata anno 17x7, Martii 26, p. 
merid. in ipfo mcridiano -S’. Cofma. Differentia 
meridiana a Parif, 3“ f 2' 20". Screno ct tran- 
•quilio ccelo. 

* Ik # /I 


Eenuinbra fenfibllii 
Imt;ittni,cclipfo 
Digit! bbfeurati 1 
2 

5 

4 

f 

. <s 

7 


5) 40 o 
ZO 2 21 
10 8 30 

10 If 2 
10 13 41 
JO 31 32 
JO 40 fd 
10 f2 8 
XX xo 40 


Ope rcticuli i^axima <jaantitas obfturata videbatot 
digitomm 7, mitti 18. ^ 

, ' Emcr/io 
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Emerfio Euna ess umbra . 

>> / e 

Digiti obfcur. 6 11 45 40 

f 12 6 

4 iz 16 35 

3 12 34 10 

2 12 32 4<S 

I 12 3P 2f 

Finis Eclipfis 1 2 45 40 

Enietfio ex penumbra 13 i o 

Eclipfis Lun$ obfervata in oppido S. Mkhaelis 
Archangeli anno 1728, Febmani 24 poft mcrid. 
tubo 10 ped. 

Differentia temporis inter oppid. S. Mich, et ObC 
Reg. Farsfimm 3“ 48' 50". 

h I u 

Initinm eclipfis 14* 3 
Finis eclipfis , 17 o 37 
Digiti obfctirati ad rued.' eel. dig. p. m. 40. 


Anno 1700. Mardi ,4, po& mcT. nondum fecerdotio 
initiatus obfervavi rudi Minerva cclipfim totalera 
Lunas in Collcgio FluentinOy vulgo de las Cor- 
rhnteSf cpjus difFercntia mcridi^f, inter Farijws 
e'ft 4 2' 

» 1 

Initium eclip. 13 14 

. Itnmerfio totalis J4 34 

Initii^ emerfionis ij 
Fiiiis eclipfis 17 if 

■ . *' ■ 8 * ' '* 


AniuS 
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Anno 172P, Dec. 

21, p,jm. 


Emerfio Satel. prim, obferv. 

t y II 

Tubi$ 

in S.lgmt. ^<iV^araqmr. 

JO fz 4p 

1 3 ped. 

A clarii's. • D. det IJle 



obfervata TetropoU 

i(S 42 36 

I f ped. 

Diff. 

S 49 47 


■.Annoti73c>, Malti'i 27. 

- ' Si / // 


Immcriio Satel. 4 In .S'. Jgn. 

7 23 0 

18 ped. 

TetropoU 

33 31 

13 ped. 

■ . . ’ Drff. 

‘if 49 31 



. . jSLnno,i73®j Aprilis% p. m. 

h f // 

Emerf. Sat. 2. ittiy. ^ 3<S 47 tubo 13 ped. 

- ^ePrqpBli' :i2 2'tS • tabo 13 ped. 

Diff. mcridiafta f 4p 30 ~ * 

'Alia SatelHtum yovis Phacnomena, obfervata in. op- 

< : ‘ S.'JgnM BA Taram&rimniV. xsi: 

f /. . •UH'-:’,'*-. 

172’p, ^ee. '%% iponjuniftio Primi cum 

Secundo : utraque ftclla videbatur una. 

^7Z^> P** conjundiio Ptimi et 

Secundi. 

yafi. zf, 21', ij"- Primus, ct Sccundus 

crant conjunO:!, adco ut nrerquc vidcrctitr 
tinus. If* 27', adhuc yi^febatoruausihora 
vcro 17, 3<5»' crant di^imdi, 

« 73 o> 



C:;673 ]. 

1730, iWd’r'. 3<j', fait conj® Sec.' ct Qaarti. 

^*2, iq' 5>^ .fuit ^ccultatio Secundi 
. - xctrogfadi in margine . 

£8, 6" ^S'.farit-eotijiunc. Sec. ct Tertii. ' 
MartXii^y 9V’7 - occukatio Tenii 
dircfti in margine 

MarZU ^Okifuiti)dcjalt^id-iStfcgia4r'R.etr. ia 
limbo JovJs, ’7** ''ii' ^30", 

■ ' Mdrtii 31, fuit occultat-io Primi Retr. ia- 
limbo 9*’ 21' if''. 

' Aprilis I, <5^^ 3@?!. 2f", tub. ped. iS^ obfet- 
vavi occultati&hcHa Pirfmi Dk-e^i-ia mar- 
gine Jo'viSi hora vet6 iq,- j6' 57" emer- 
fit ex umbra ' 

1. r. i. . . I' - . — 

1719,23^^.9, 11^ 3' 5",-;p.'iJi. praeftrinxife', 

i Lunai Satfllitemacrqum ^(wij.’. Jnitium. 

occultatioms 13' if . Oc- 
cultatio totalis in .tnarginc Lotisc 

fuit II* Is^. - .) -i 

1730, Apnlis 27, appatcbant JSaturnp.asii'M' valdc 
2 r exilesj feii;Ai^ 3 , txzk.SMmnus ro- 
c I tundus, et;liiMn^is|)enitus-^sl^. 

. Obfervationes aftrottoini^’a ^.l^onavmimd^uarezy 
" m Miir. Taraqitafiis, .S.oc.Jefti,inoppido fy. 

Cfcpiduni S. c^{identa‘u^rdi(ta’t a 

dvitate Affumptiohis Tar»^uaH/e verfus auftium 
~ lt}xos HifpaniJ. . y - ^ , o. - 

latitudo AJfumpnonis. a'i:afi;o^{ty.a^ gr.' if, 'mT ^4, 

Diflf. 


Latitado S. 







C « 7 +l 


fa ^etropoH 


Diff.mcr. S. IgnatA^ 


1730 

3730 




1730 

*730 

1730 


f fP 40 

3 77 70 Onine» 
a Liondino 3 48 40®®“^*“* 
'^abopp.«y.G2/J»i^o j 30 


Kvoiol 

%7%9 


Emerjimes SafelL ‘Prhnit p> 


Januarii 

Felrruarii 

Martii 

Martii 


2d 

18 

d 

13 


8 id 42 
8 28 13 
d 70 18 
8_47 4 


tubo 


Immerjio Frimi. 
Novembris 3 id 20 3d 

^eeembris 21 10 72 4p 

Jamarii d <> o 40 

Jamarii 13 10 73 8 

Kmerfiones Frimk 


Fehruaxii 
Martii 
Martii 
Martii 
Aprilis 
Jiprilis 



7 7 4d 20 

S> 5d .2t 
Id II 73 2.t 

27 8 4p 4d 
1 10 id 77 
17 8 39 77 




S&i 71 

Emer^ones SatetL Secundh p- 
j^priUs 8 d 3d 47 

10 d 32 30 
Emerja Tertiu 
Apritis 20 8 44 47 

Emerjia ^arti. 

Martii ?;o , 9 22 o . 

Ifftt^r^o ^uarpi. 

Martii 37 7 23 o 




pcd. 13 

13 

13 

J3 

13 

13 

iS 

18 

*3 

2| 

18 

la 

18 

, . . iS 

18 

iS 

18 

28 
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Forty-fifth VOLUME 


OF THE 


Thilofophkal TranfaBions, 

For the Year 1748., 


^ Eclipfe of the San^ 14, 1748. obf. there, 

». 4?0j V- 593- 

Jtberdour Cajlk, Eclipfe of the Saa^ "fufy 14, • 1748. obf, 
there by the Earl of Morton, M. U Monnier, and Mr. 
Short, ». 490, p. 582. - 

Aery (^thomas) M. D. of the Cure of a Wound in the. 
Cornea, and a Laceration of the Uvea, n, 488, y. 41 1. 

Air', its fpecific Gravity, n. 488, p. 476. 

Air, Eclipfe of the Sun, July 14, 1748. obf. there, n* 490, 
p. 59*3,, 

Altar, a ^ 

Infcnption on It, n. • r- 

Aldijkft, Eclipfe of the San, Ja^ 14, 1748. obf. there, 
». 4^^. 591. 

AlJeBus, ' Oi' Coin of him found at Sikhefier, n. 490^ 
p. 610. 

Amphitheatre neat ^iphejier, n. 490, p. 606,' ^ 

Ancinus {i?J#«j)‘in a ]! 2 ^i*«J|;^xiption, ». 4S8, p. 409. 

Animal of their Ge^atien .by Mr. Needham, 

». 4po, p. ^ij. . *' 

Animal 


I N f>- E X. - 

4 fimaT or Vegetable Subflances-ferolve intb ofib cotrimoh 
Principle, or univerfal See^, «• 4?o, p. ^54. 

Anwiah fpermatic, n. 4^0, p: 616. All come from an 
Bggi 490? p- <527- 

AnmalctiUs from Mutton-Gravy, 45)0, p. 638. In a 

■ Liquid in die Ovanes of a Bitch, ib. p. 64'i.' Chaplet- 
like, tb. <547. Rcfolve into lelTcr, tb. p^ 653. 

JmiMvny-, its Ipecific Gravity, n. 488, p. 445. 

Apples of a niijieti Breed, by Mr. Cook., ». 4po, p. 60 ct. 
Aabmodes’sh\itamg Specula^hY M, 48p,jp. 504. 
Ardeton (Mr, Wm^ of large lubterraneous "Caverns near 
■ Norwichy n. 486, p_ 244. 

of the Hearing ofFilli, ;/. e^6,p. iqp. 

Of their Feeling, ib, p. i50*_^ Seeing, tb. p.i%s. 

- — - — ‘of a Moftiffcation in the 'l\ils of 

Roaches confin'd in Glafs-Jjars, 0. 487, j). 3 21. 

AJhesy Pot- 3,’ of the various Kinds by Dr. Mitchell, 
n. 48^, p. 541. 

Averdupois and Tnyp Pound, their Proportions, n. 488, 
p, 484* - , . . 

Atthlia QmcdettfiSy the Qenfeng of the Chimfe, n. 48(5, 

„ p. ld8. . 

'AAord (JJenrjf) his Cafe of recovering his Speech after 
* being dumb, n. n^Z'Sy p. 148. 

. ^ B, 

Rstem ‘(Francis') Lord of fpecific Gravities, jsr. 

Lalsje, ?^48<),<:p..a5Q. . „ 

oat. of th^- Appendix to the 
Natural Hiftory of them, 48^?, p, rjy. 

Baker (Mr. David F.r ekin') on Bchndiitj;, ti. 4pq, p, 

• — ■- .(Mr. MnrjJ fe-vef^. medical Experiihenjis'ofElcc- 
-- tricky, »i486, 'j.' 270.^ ' . i .i ' • 

BarbadaeSyBrldge^toifiz/ji ^iU$ ofMortitlkf^ by Mr., Clark, 

' '^n. p. 34^:- ' ' ■ ■ ■' " ’ 

iSw/>&d!, a fbft pf Pot-alh, ». 4^p.5.p. ■ ' 

Barks, theirHfMcific<5ira’mie§',‘ «. 488, p, 461,' 
■U^tbolm(s\‘(Th(.) Lace- .^PmdHafn^ 'n. 488, f. jpy. 

■ -' 4 ' Bitrometer 



L N _ D E. X. 

Barometer gives the Height of Mountains, 485, ^>..455,’ 

Barometrical Obf. of the Height of feveral Places in ' 
Stheria^ 2 $6. 

Batb, a Roman Infcription there, Z. Vttelhus, ^c. n. 488, 

p. 4 op. 

BajSalt, n. 487, p. 358. 

Bdemmtts-, Mr. junior on them, 0.490,/!. 598. 

Berlin, Edipfe of the Sun, July 14, 1748. obf there, 
n. 489, p, 5*4. 

Benns {John) M. D. of an Edipfe of the Sun, July I4, 
1748. obf. at M-irlborough Houfe, ?/. 489, p. 521. 

Ele£trical Experiments croft the 

Thames, ». 487, p. J4. N^pi River, ib. p, 6z.. Shcoter’s- 
HilT, tb. p. 77. _ _ - . 

Beia {Theodore) had a‘ Light round his Eyes, n. 4,88, 
f' 191- . ^ 

Birch .'(the R.-ev, Mr. Tho.) an Infcription on a Roman_ 
Altar near Stanhope near Durham, n. 48^,/. 173. 

Bird, a fort with two Pair of Wings, ». 486, p, , 

Birds dead, how to preferve them, by M. Reaumur,, 
487.,./>.- 307. _ . , ' 

Bjfmuth, Its Ipecific Gravity, n. 488, p, 444. 

Bifon Americaniis, n. ^%6, p. x-ji. 

Bitumens, their fpecific Gravity, n. 488, p. 459. 

BJack-kad, its-fpecific Gravity,' 488, p. 447* - <- ' 

Blight, in Wheat, Rye, its Origin, n. 490, p, 64fy. 

Bobaki, mures Alpini, n. 481?, \p. 183. 

Bonnet (M. Charles) concerning Caterpillers, 
p. 300 ‘ , 

■ I I of planting Seeds in Mofs, a. 485, 

. p, 

Boyle (Hon. 
p. 42^* 

Bradle^dJ ernes) D. D. Letter to the Earl o£Mtcde^ld,. 
of asG^^arent Motion, in^ fqme \o£ .the fixed %ars^' 
». 485, p. !• ■ 

Brafs, its ipeciiBo.^ravity, ». 488, p. 439. ^ . 

Mmkieshj 


488^ 



INDEX. 

BfoekJeshy (Win.) M. D, Abftra£t of Mr.’ Klein upon the 
Sounds and Hearing of Fifhes, or ibme Account of a 
Treatife, intituled an Enquiry into the Reafons, why 
the Author. of an Epiftle concerning the Hearing of 
Fijhes endeavours to prove that they are all mute and 
dea:Q ». 485, p. 253. 

- ■■■- Account of the poifonous Root 

lately found among the Gentian, n. 48<J, p. 140, 

Brownngg (Wm.) M* D. an Account of his Book, intituled 
the Art of making common Salt, Se, by Mr. Watfony 
n. 487, p. 35J. 

Brunt (^of Lament.) M. D. of the medical Efiefts of 
Electricity, n. 4.8^, p. 27a. 

Bryce (Rev. Mr.) Obf. Eclipfeof theiSV/w, July 14, 1748, 
at Aldyiofty n. 4po, p. jpi. 

Bufalo ot America, n, 485, p. 172* 

Sujfhn (M.) his Re-invention of Archimedes^^s burning 
Specula, n, 489, p. 504. 

— - Notions concerning Generation, ». 4po,p.<53 3 . 

Burman (Jane) her Cafe, the Bones of a Fcetus coming 
thro’ an Ulcer near the Navel, ». 483, p, 121. 

Burgefs (Mary) poifon’d with a Root among Gentian, 
n. 486, p. 240. 

A. Remarks on Mr. Jeake’s Short-hand, 
».488, p. 388. Remarks on Mr. LodnoiciC^ Alphabet, 
ib. p, 401, 

C. 

of fpccific Gravities, ». 488, p. 4^6.' 

iw fp©dfic Gravity, n, 488, p. 4^4. 

Calves, of doubW'Jisnai/s of, by l>r. U Caty «. 48^, p. 4P7. 

Carolina, Extra£ls out of the Appendix to the Nat. Hilt, 
of it, «, 48<?, p> 

Cajou or Cajfu Tree, n. 48(5, p. 16 1. 

C^ell (John) of Gravities, n. 488, p« 426. 

Cat (Claud. Nie. le) M, D. of double Feetufs of Calves, 
n. 489, p. 497. 

Caterpillers, ^ Bonnet, conceralng them, ». 487, p. 300, 

Otteffilkr, 



INDEX. 

Caterpillar y the Cornel, an Account of by yo. Earl of 
Orrery y and the R.ev. Mr. Skehmy n, 487, p. 281, 

Catesby (Mr. Mark) Extrafts out of the Appendix to his 
Natural Hiftory of Carolina and the Bahama Iflands, 
n. 485, f, I yy. _ 

Cafs^Eyey a precious Stone, its ^ecific Gravity, n. 488, 
p. 451. 

Cavernsy large fubterraneews neat I^orwiehy ». 486, p. 244. 
caved in, tb. p, 247. 

Chalky foft like Pafte in Caverns, grows hard when ex- 
pofed to the Air, 0. 485, p, 245. 

Chama longa, rugis.afperisy allay the Phokts or Wing-Shelly 
n. 485, p. 47’. 

CkapM- 4 tks Animalcules, «. 490, p. 64^. 

Charles-towny meteorological Obf. there by Dr. Lining, 
n. 487, p. 336. The great Heat there, ih- p. 338. 

ChegoiE^y an InfeS:, 0. 486, p. 162. 

Child with a Tumour near its jlnasy having the Rudi- 
ments of an Embryo in it, n. 4S7, p. 325. 

Children two Female joined together. Account fay Dr. 
Parjmsy n. 489, p. yae?. 

Chocolate-tree, of the, ». 4S6y p. 160. 

ChryfolitOy its fpecific Gravity, 0. 488, p. 451. 

Chryjiaky their fpecific Gravity, ». 488, p. 4S0. 

Cinnahary its fpecific Gravity, n. 488, p. 445. 

Ctneres Rii0ci of the Dilpeirfatory, 0. 489, p. 558. 

Cireait performed by the eleftrical Power, n. 485, p. yo. 

Clark (Kev, John) of the Bills of Mortality in Bridge- 
town Barbadosy n, 487, p. 34y. 

— — * {Samuel) Efq-, brought a llejfera Dei Mart. Sediarapz, 

259. The 

greateft unknown, 2 ( 50 . 

Concka longa Plimiy the Dottle, «. 485, p.4y. 

Cooke (Bjnp) of a mixed Breed of nipples, 0. 490, p. 5 oa. 

'Il l of the Sparkling of Flannel and the Hairs of 

ofjimmlsht^e dark, «. 488, p. 394. 

Cepper, its fpeemh Gravity, ». 488,p.43S^, 

ff * Cornea, 



INDEX. 

Cornea^ of a Wound in it cured by Dr. Aery, «. 488, 
4 n. 

CorHeZ-caterpillar, Account of it by John Emi of Orrery 
and the Rev. Mr. Skdton, ». 487, y. 281. 

Corruption, what it is in a philofophical Scnfc, n. 4po, 
p. 6 ^Z. 

Cotes (Roger) of fpecific Gravities, ». 488, p. 429. 

Crabs-Eyes, an Account of them by Dr. Mounfiy, ;/. 486, 
p. 174. Fa6\:kious, /A p. 179. 

Cr<<y-j!jh, feme Particulars of them, n. 485, p. 178. 

Crew (Wm.) Efq; obf. Eclipfe of the Sun, July 14, 1748. 
near Hay mouth, n. 490, p. jpc. 

Cropland- Abley, an ancient Shrine from thence, u. 4^0, 
P- ^ 19 ‘ 

Ctilloden-honfe, Eclipfe of the Stm, %uh 14, 1748. obf. 
there, «. 4po, p. 5P3. 

CJ'i’r/rjof the Ancients, Account of it, by Dr. Garcin, ft. 
A^ 9 ’)P’ 5 <^4- Its various Names in various Authors 

and Languages, ib.p.$ 6 %, 5<5<5. 

D. 

Dailyltts, vulgo Dottk, a Shell-filh, n. 485, p. 45;. 

Damps proceed from fulpbureous Vapours, are not in 
chalky Ca\erns, n. 48(5, p. 245. 

Date, an ancient one at Walling, [1182] ». 490, p. 613. 

Date-Mufcle, the 3 or Dating-Sone, n. 485, p. 415. 

Davies (Richard) M. D. Tables of Ipecihc Gravities, 
n. 488, p. 41(5. 

Diamonds, their fpecific Gravity, n. 488, p. 451. 

Di^»s (Miiy) i^iibned with a Root among Gentian, 
«. 48^, p. 241. •- 

Divtug under Water, Sounds heard, Expeiiments by 
Mr. Arderon, n. 486, p. 154. 

Doddridge (Rev. jp.) D.D. of a Wither giving Suck to a 
Lamb, and of a monftrous Lamb, n. 489, p, 502. 

Dodfon (James) of fpecific Gravities, n. 488, p. 435. 

Dottle or Dotting {^Da^'lus'] a Shell-filh from Mahon 
Harbour, by Mr. Moremd. Dr. Rarfous, n. 4853 p. 44. 
attcha hnga PHnii, ib.f. 47. > t « r 


Drake 



INDEX. 

Drake (Mr. Francts) of the Bones of a Fxtas dilcharged 
thro’ an Ulcer near the Navel, ?/. 485, ^.121. 

DrcaWy Mr. ^t^ord recover’d his Speech by a frightful 
one, after having been dumb 4 Years, h. 486, p. 14S. 

Ditmb^ Mr. Afford, who had been 4 Years fo, recover’d 
his Speech on a iiidden, n. 486, p. 148. 

Dundee^ Eclipfe of the Stm, Jnly 14, 1748. obf. there, 
». 490, p. 592. 

E. 

Earth's Axis, a Diminution of its Inclination, ». 485,^.14. 

Diarneter at the Equator, and at the Poles, as 

230 to 229, by Sir Jfaac Newton-, n.^S^^p. 37. 

Earths, their fpecific Gravities, n. 488, p. 455'. 

Earthquake at Taunton, July i, 1747. by Mr. Forjier, 
n. 488, p. 398. 

F^clipfe ot July 14,1748. sX-Aierdour, 490,71. jSa. at 
EJtnhurgh, n. 490, p. 590. at Aldifion, tb.p. 591. at 
Aberdeen, tb. p- 593. near Haymoihh, tb. 592. at Air, 
tUd. at Dundee, tltd. at New^Macchar, tb. p. 593. 
at Elgin, tb. p. 594. at Culloden-houfe, ib. p. 595. in 
the Orkney Iflands, ib. p. 5 96. 

- of the Sun, the fame obf. at Marlboraiigh-houfe, «.489, 

p. 521. sx LttjJwick, tb. p. St Berlin, tb. p. $-16. 

— Solis, iVo-s. 5, 17015. Paraquaria, Mart. 1 1, 1709. 

Jan. 18, 1730, n. 490, p. 66q, 66g. 

Edinburgh, Eclipfe of the Sun there, July 14, 1748. 
ft. 490, p. 590. 

E.els in Pafte, viviparous, n. 490, p. 6^t. 

Eggs tranfported thro’ the Air, n, 490, p. 650. 

EteHrtcal Experiments by Dr. Hales, n. 488, p. 409. 

Flymj Watfani ctofi the Thames, 

485, jft. ya. ^^'the Nm FLl'oer,' ib. p. 6%, <57. at 
Shooter’s Hill, ib. p. 77, 8 < 5 . 

by Mr. Fra/tcUin, n. 48 y, p, 98. 

— — Fire, of divers Colours from diflferent Bodies, 
». 488, 

PovveSr.j,,, the, defcribes a. Circuit thro’ non- 
elefitrical Subftances, »,,485, p. 49. carried crols the 
Thames, ib. p. 52. 

9^ 2 


Edeffrkitcs 



I N 0 E X. 


Eh^ricitas ad- ttfits medicos appUcata per D. Winklerum^j 
». 48<5» p.i 6 ^* per D. Pivati. ihd. 

Ehkricity and Sound.^ Experiments concerning their re-r 
ipeaLve Velocities, by Mr. Watfoa^ n. 48 5, p. 49, 8j, 85. 
— — its Nature and Properties explain’d by Mr, 
Watfony n. 485’, p. 49. its Explojion greater from hot 
Water than from cold, ih p. 109, 

its Velocity, ». 485, p. 83, 85. inftantaneous 
in 2 Miles, thid. p, 90. 

— — Enquiries into its Nature and Properties, «. 485, 

pt p3, its EfFe£ts in macm^ ib. p. 120. 

.... — Experiments by 1’ Abbe Nolkty n. 48(5, p. 187, 

Medical Experim. by Mr. Bakery a. 485,/. 270. 

of its Laws, by Mr. EJlmtty n. 485, p. ipj, 


203, 213. 

— fires Fuftian, n. 487, p. 323. 

Eifenfchmid Cc 0 ar) de pondsribus st menfurisy n. 488, 

, . I , ~ — < (3f the Proportion of the fpecific 

Weights of certain Fluids in the Winter and Summer, 


«. 488, p. 481. 

EigtHy Eclipfe of the Sm^ July 14, 1748. obf. there, 


ft. 490, p, 593. 

fMr. John) of the Laws of EleSkricity, 9.48^, 
p. 195, 203, 213. 

of the fpecific Gravities of Diamonds, 


«. 488, p. 433* 

jSwi’jyo, where formed, «. 490, p. 6 ii. 

— — SLudiments of one in a Tumour near tlhe jdmis of 
a Child, n. 487, p. 3 ^5* 

Equinox, its Precellion 50^' in a Year, ». 483, p. 2, 9. 
Eyoy Wounds in the Cornea and Uvea cured by Dr. Atryy 
- n. 488, p, 4 1 1. 


Fahrenheit (Gabriel) of fpecific Gravities, «. 488, p. 433. 
Fannias Palatnon Rhemnius) depmdmbm et mef^ris^ 
n* 488, p* 4 ^ 9 * 

Farina fmemdans of Flowers are filamentous, and in a 
vegetating State, Mr. Needham^ n. 490, p. d4p. 



INDEX. 

'Feeling of Ftjh^ of it by Mr. Aederon, n. 48<?, p. ija 

Ftre everlajiing, in Fet/ta^ by Dr. Motmfy^ n. 487, p. 20(5. 

— — . Worihippers of it, ihd. p. zpj. 

Fires, a Propofal to check'their Progrefs by Dr. Hales, 
n. 487, p. 277. by Dr. Mortimer, ibid.p. 382. 

Ftp kept in Jars of Water, n. 487, p. 321. 

Ftpes, dead, how to preferve them, by M. Reaumur, 
». 487,^. 315). 

ot their Hearing by Mr. Arderon, tt. 48(5, p. 149. 

Their Feeling, ibid.p, 154. Their Seeing, tb.p. lyo. 

■ upon the Sounds and Hearing of them by Mx. Klein, 

H. 43(5, p. 233. that they are all mute and deaf, ibid. 
that theyfleep, ib. p. 235. 

Flannel, of its Iparkling in the dark, by JMDc. Cooke, 
n. 488, p. 3P4, 

Fluids, various, their fpecific Gravity, ». 488, p. 472. 

Folkes, {Martin) Eiqv P. Fl.S. of ipecific Gravities, n, 488, 
p.4id. 

— — a Note on Mr. 'EJlicott’s Pap^r on Elefitricity, 
», 485, p. 202. 

Foetus, the Bones of one coming thro’ an Ulcer near the 
Navel, «. 485, p. 12 1. Lodged in the J<h//opi(r» Tubes 
13 Years, n. 486, p. 13 1. 

Foetus’s of Calves double, by Dr. le Cat, n. 489, p. 497. . 

— — — two Female Children joined. Account of by Dr, 
Parfons, n. 489, p, ^%< 5 . 

Force, the Newtonian Meafuie of it, n. 489, p. 514. the 
Leihnttzion, ih.p. 516. 

Forjier (Rev. Mr. John) of an Earthquake at Famiton, 
I, 1747. ». 488, p. 298. 

Fo&dr^dp s^ .. ^ D . .an, <B£ilne Flo^ Sihiriea, 

Aum. JDi pr 

FranckJin (Mr.) Eleftrkal Experiments, ». 485, p. 98. 

Frmer (Mr. J^uncan) obC Eclipfe of the Sim, July 14, 
1748, at Calloden-houfe, n. 490, p. 595. 

Frothenngham (Samuel) of a metalline Thermometer, 
n, 485, pi iap. 

Freind (John) M. D, of j^cific Gravities, 0. 488, 
p. 430. . , Fujiian 
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Ftijlhm fet on fire by Ele£\:ricity, ». 487, f. 323. 

G. 

Garein {Laurence') M. D. of the Cyprus of the Ancients, 
n. 489,7). 564. 

GeiuSj their fpecific Gravity, n. 488, 7;. 450. 

Gentian, a poilbnous Root Ibund among it, by Dr. 
Brockleshy, ft. p. 240. 

Germ ?.n Almond, moving Atoms produced from it, 
n. 490, p. <535. 

Germs, of pre-sxiftent, in Nature, ». 490, p, 533. 

Ghetaldus {Mariims) ck partis corportm genenbus gravitate 
et niagmtndwc comparatis, n. 488, p. 422. 

Giants Caufe \\ay in Ireland, an Account of it by Richard 
Pococic LL.D. 485, p. 124. 

Grttfeng, a Plant of the Chinefi, \t\Virgmia, n. 48^, p, idS. 

GlacHs Mari <£, where found, n. 48t», p. 254. 

Glafs, its fpecific Gravity, n. 488, p. 450. 

a, full of Water, with a Wire put into it, its EfFc£l 

in Electricity, n. 478, p. 5 9. 

a Plate of, lined with Leaf-Silver, its EfieCl in 

electrical E'cperiments, n. 48 y, p. 104. 

Gmclin {fjeh. Georg.) Flora Sibtrica, Jive Hiji. Phntanm 
Sibirta cum tabulis art inctfis, Vol. I- a. 48<5’, p. 248. 

Gold, its fpecific Gravity, a, 488, p. 43d. 

Gonzaga (Carolus) D. Mantrus, his Skin lliined in the 
dark, a. 488, p. 3 97. 

Graham (George') of the fpecific Gravities of Gold and 
Silver, a, 488, p. 43 5. 

Cfef, of the Variation of the magnetic 

Needle at London 1745 I747, n. p. ayp. 

Grains, doe difierent Weight of a cubic Foot of vujious, 
n. 488, p. 4S2. 

Granates, their fpecific Gravity, ff. 488, p. 450. 

Gravities Specific, Tables by Dr. Davies* ti. 488, p* 416, 
various Authors, ib. p. 4x8. 

Gravity fpicific, the Difference of fome Bodies in Winter, 
and Summer, », 488, p. 481. 

1- a Table to compare it in la Bodies, by 

Ghetaldusjt, 488, p. 485, 488. Grifehovo 
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Grifckow {Aagujiwe Nathaniel) Obf, of two Parafelene‘s, 
OSt. 20, 1747. N. S. at P<2m, with an Account of the 
Obf. ofthe Eclipfe ot the July 14, 1748. O. S. as 
taken at Berlin^ //. 48P, f. 524. 

Gums, their Ipecific Gravity, ». 488, p. 480. 

Gunnery, the Motion of projeftile, by Tho. Smpfon, n. 
48(5, p. 137. 

Gunter (Edmund) of the fpecific Weights of Metals, 
». 488, p. 423. 

H. 


Hales (Rev. Stephen) D. D. fome eleftrical Experiments, 
n. 488, p. 4op. His Ventilators, th. p. 410. aPre- 
poial to check the Progrefs of Fires, «. 487, p. ryj. 
Hair of Animals iparkling in the dark, by Mr. Ccokt, 
n. 488, p. 3P4. 

Harris (John) D. D. of fpecific Gravities, a. 488, p. 428. 
Hartfoeker fir ft difeover’d the fperraatic Animals, 0. 490, 
p. 616. 

Hajpl (Richard) Efq; of a Piece of Zath thruft into a 
Man's Eye, 0.489, p. 520. 

Hauksbec (Mr. Francis) of fpecific Gravities, n. 488, 

pm 43 

Haymoath, Eclipfe ofthe Sun, July 14, 1748. obf near 


It, 0. 4po, p. 59c. 

Hearing ot Fip, of it, by Mr. Jbrderon, n. 4S6, p. 149. 
Hearing of Men under Water, by Mr. Arderon, n. 4S6, 
p. L54.* 

Heat, great at Char les-t own, to 126 Deg. 0. 487, p. 338. 

of Mountains taken by a Barometer, 0. 486, p. 253. 
Hw (Mr. John) Obf. on the Semen of a Dog, 0% 490, 

Htdgjon and Emerfions 

of j!ipitc/s SstelUtes for 1750, 0. 487, p. 573. 
Homberg (.M.) of the Expanfion and Contxa&on of Bo- 
. dies,'.0. 488, p. 42<5. . ' . 

of the Proportion of the fpecific Weights of 

certain Fluids in the Winter and Summer, 0. 48S, 

pm 48 t. ' - - ^ . 


Htmhan? 
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Uuntham (John) M. D. of a Child with a Tumour near 
the Anas^ having the Rudiments of an Einhryo in it, 
ti. 487, 3 a 5. 

Jacinth^ its fjiecific Gravity, ». 488,^. 45 r. _ 

Jar^ a Glafs, cover’d within and without with Leaf- 
Silver j its Eftcft in ele6i:rical Experiments, n. 485, 
|>. 105. with Leaf-'Brafs, th. p. 109. 

Jeake (Samuel) Elements of Short-hand, ». 487, p- 345 * 

Jiy Lake, ti. 485, p. 253. 

Ingram (John) \n\&xtot of a Machine for cutting Watch- 
wheels, «. 485, p. 128. 

Infinptton, a Koman^ found at Path by Dr. Stukely^ 
n. 488, p. 40 p. 

— — — on a Roman Altar at Stanhope near Durham, 
n^ pt r73* 

InfeSs, of their Generation, n. 487, p. ap^a. 

— — - dead, how to preferve them, by M. Reaumur, 
». 487, /). 3rp. 

^ohnjon (Maurice) Efq; of a metalline Ithermometer, 
n. 4S5, p. raS. 

Iron, its fpecific Gravity, n. 488, p. 440. 

Irwin (Rev. Mr.) Obf Eclipfe of the San, July 14, 
1748. at Elgin, n. 450, p. 5^4. 

Ivory, its fpecific Gravity, n. 488, />. 4<?y. 

Jupiter’s Satellites, the Immerlions and Emerlions of 
them by Mr, Hodgfon, 1750. «.487,^I 373. 

Eeltpfes variaobf* Paraqaarite, d Rt P, 

Soc, J 0 , &f%, ^74. 

Jimn (James) M. 33 . of the fpecific Gravity of human 
Blood, K. 4S8, p. 43 1. 

Kali or Glafswort to make Pot-afh, «. 48?, p. 5<?i, 

Kelp, and Kelp-apes, what, ». 48^, p, 550. 

Klein (Jac. Theodor.) EL. P. Gedan* Seer. Hifiwian^ralis 
Mims Aipini, n. 48s, p, 180. 

— — of the Sounds and Hearing of Fifhes, or feme Ac- 
count of a Treatife, intituled, An Inquiry into the 

Reafons 
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Reafons why the Author of an Epiftle concerning thff 
Hearing of Filhes, endeavours to prove that they are 
all mute and deaf, ». 48d,p. 233. 

Kirkwall in Pomona^ one of the Orkney Iflands, ObO 
Eclipfe of the Sm, July 14, 1748. there, «. 490, p. 59^. 
Lanih, a monftrous one, by br. Doddrid^e^ n. 489, p. 503. 
Lath^ a Piece of one thruft into a Man's Eye, n. 489, 
p. 520. 

Latitude jiJJtmpiottis et S. Tgnatti in Paraquariay n. 
p. 673. 

Latitude of feveral Places in Scotland, n. 490. Aherdour 
Caftle, p. 583. Aldtjion, p. 591. Netherbyres, p. 592. 
Air, th. "Dundee, ib. Mmtrofe, p. Aberdeen, ibid. 
Elgin, p. 594. Calloden-houfe, p. J95. Kirkwall in Po- 
mona, Orkney Illands, p. 

Lead, its fpecific Gravity, «-488, p. 438. 

Leather, dry, excites Eleftricity flrongly, 483, p. 117, 
Leibnitz (I'M. John) his Meafure of Force, «. 489, p. <^16. 

Lerch ( ) M. D. of the everlafting Fire in Perfta, 

n. 487? p* ^^7* 

Leeiienhoeck offpermatic Animals, n. 490, p. dry. 

Lining {John) Dr. of the Weather in South-Carolina witb 
meteorological Obf, in Charles~town, n. 487, p, 3315. 
Liquids, their Velodty increafed in fmall Tubes by 
Eleftricity, n. 486, p. 188. 

Loadjiones, their ipecific Gravity, ». 488, p. 4^$. 

Lodwiek (Mr. Francis) RemarKs on his Alphabet, ».4S8, 
p. 401. 

Lowndes (Mr.) his Improvement in making Salt, n. 487, 

Luffwick, an ekaC - 

there by Mr. Day, n, 48^' p.'- 523. 

Luna occultaiiit Satellitem et ipfttm Jevem, Dec. p, 1729. 

». 49 o,p. 670, <?73. 

Luna Eeltpfes Par aquaria, obf: Apr. 16, 1707. Apr. 4, 
1708. Ai^.>2, iqzp. Dec. X, 1713. Afart. a 5 , 1717. 
Feb. 24, 1728. Mart. 4. 1700. 

Lyttleton {Rev. Charles) LL.D. Dean oi Exeter, of a 
beansiful Ndutihtes, n. 487, p, 3 so, 

10* 'M. 
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M. 

ml. ill the Exergue of Coins of Caraujim and AlkSl us, 
may ftund for Momta Londmeufis, n. 450, f. 610. 

MAcchat, New-, Eclipfe of the *&/«, July 14, 1748. obf. 
there, n, 490, p. 5Q3. 

MaccleJ^eld (George') Earl of^ Dr. BradUys Letter to him 
on a Motion in fome of the fixed Stars, 485, p. t. 

Mackenzie (Mr. Murdock) obf. Eciipfe of the Sun, July 
14, 1748* at Kirkwall in Pomona one of the Orkney 
Iflands, n. 49O, p, 596. 

Magnetic its Variation at London, 174 j, — ■1747* 
by Mr. Graham, n, 487, p. 279. 

Matr (M.r. John) obi. Ecliplc ofthe«S’«», July 14. 1748. 
at Air, ». 4po, p. $90.. 

Man, one giving Suck, n. 489, p. $02. 

Marble, its fpecific Gravity, ». 488,^.455. 

Mark (Mr.) obf. Eciipfe of the San, July 14, 1748, at 
Dundee, n. 490, p. jps. 

Marlboroughrhoitfe, an Eciipfe of the Sun obf. there July 
14, 1748, », 489, p. 521. 

Marmot, mus Alpinus, n, 48 < 5 , p. 182; 

Maapwtuit (M. Petr. Ludov. de) Notions on Generation, 
a. 490, p. 6^$. . 

Mercury, its fpecific Gravity, ». _488, p. 437. 

Merfemii (Marmis) of the fpecific Gravities of Metals, 
», 488, f. 424. 

Metals-, ot their fpecific Gravity, w. 488, p. 436. 

•—7- — • conduft heft the electrical Power, n. 485, p. jo,' 

JKfefe««^Sg;i«i|| ^)fervatiqna m South Carolina by Dr. Lining, 
n. 487, 

Miles (Rev. Henry) D. D. of the Storm of tthundcr, Jitiie 
12, 174S, ff. 488, 383- 

with Mr, Reid’s Eflay on J(iua/i-^ 

tity, «. 489, p. 505. 

Minerals, their fpecific Gravities, «. 488, p. 444. 

Mjchell i^ohn) M. D. of the varion# Kinds of Pot-afli, 
n. 489, p. $41. , 

Mocafin, the ancient Shoe of the Indians, »,48<?, p. 159, 

Monnierj,, 
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Monnkr (Petrus Carolus) obf. Eclipfe of the Sm^ 

14, 1748. Jherdour^ n. 490, p. 582. 

Mourcfsy Eclipfe of the Ja®, 14, 1748. obf. there, 

«. 490, p. 5P3. 

Mont blanc^ its Height above the Sea, n, 481?, p. 258. 

Moon^ mock, fee Parafehne. 

— a Circle round it, OSt. ao, 1747. N. S. obf. at Parts 
by yix. Grtfchoiio^ n. 48P, p. 524. 

More Mr, (Samuel) of the I)ottk-_fi(h., from Udahon-^harhout 
n. 48 5, p, 44. 

Mortality^ Bills of, in Bridge-town Barbados^ by Mr. Clark-} 
n. 487, p. 345. 

MortiJicatmiSi.thdit - C&vPe^ according to Mr. Needham-} 
n. 4po, p. 649. . 

Mortimer (Cromwell) M,.D. Secret. K. S. Extraflrs Out 
of the Appendix to the Natural Hiftory of Carolina 
and the Bahama Iflands, by Mirk Cateshy, n. 486, 
p. 157* 

^ of a Clergyman born with two 
Tongues, n. 48(5, p: 232. 

— 7-— Addition to Dr. Hales's Propofal of 

preventing the Progrefs of Fires, n. 487, p. 382. 

Morton (James Earl of) obf. Eclipfe of the to, July 14, 
1748. ^t Aherdour-} n. 4po, p. 58 a. 

M 4 s.} Seeds planted in it, by Mr. Bomtet^ n. 48^, p. ijd. 

Mounfey (James) M, D. the, Cafe and Cure of a Woman 
from whom a’ Foetus was extraSled, that h^d been 
lodged 13 Years in one of the Fallopiafl'T^SoeS} n. 486, 


h ^ I- 


of the everlafting Fire in Perfi^jt. 487, 


-iof 

^ Crabs-Eyes, 48i5,p. 174. . ' 

'Mountains-, their Height taken by a Barometer, ». 486, 


p. 227, - , 

Multinomials^' oi their FhientSyhj Mx<-Smpfon,n.'^^y, 
p.l^Z. . ’ - 

Mtirmel Thieve, nmr 4 s jtlpmi, >u 48^, p. rSa, 

•'10 « -a 


Mas 
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Mas Alpinus-i hiftoria ejufdem per Dr. Klein, «.48^, p. 1 8o. 
Mafck, the Date-, n. 48 y, p, 45, 
jM/jfcovy-Glafs, where found, ». 48(5, p. 254. 

Mafgrave (Dr.) of f^ecific Gravities, tt, 488, p. 425’. 
Mtjfimm of the Ancients, ». ^^ 6 , p. ayj. 

Miisk-^Animal, its Country, n. 48(5, p. 253. 
Mtifschenhroek {Peter) van, of Ipecific Gravities, n. 488, 
P- 433- 

Mutton-Gravy, produced Animalcules, «. 490, p. <537. 
Mytulm cyhndro'ides, or DaCiyhformis, the Dottle, «. 485', 

p. 4 ( 5 . 

N. 


p^aphtha, black and white in Pcrjia, by Dr. Mounjty, 
n. 487, p. 298. 

PTmtilites, a beautiful one by Dr. Lytthton,n. 487, p. xio. 

Heedham (Mr. Turhervil) of the Generation, Compqftwr, 
and Decompojkion, of Animal and Vegetable SuPfimtts, 
n. 490,/). <515. 

elefitrical Experiments made along it, «.48y, 
p, J'2, <52, <57. ^ ^ 

Newton (Sir Jfaae) Knight, of fpecific Gravities, «.483, 
p. 4a 8. 

— - his Meafure of Force, «. 489, p. y 14. 

a Plantof the in ». 486, p. i<58. 

Nolkt (VAbbV) concerning Ele&ricity, ». 48(5, p. 1 87. 

Norwich, large fubterraneous Caverns near, n. 48(5,/^. 444. 
caved in, ih 247. 

O. 

Obfervationes m Para^ria tj^o. v. 4^0, 

p. 66j. 

Oils, their Ipecific Gravity, //. 48S, />. 477. 

Ores, their Ipecific Gravities, n. 488, p. 444. 

Orkney Iflands, Eclipfe of the Sun, July 14, 1748. obC 
there, n. 490, p. yp<5. 

Orrery {John Earl of) of the Corml-caterpiller, n. 4S7, 
p. 281. 

Ova and Ovaries of Females, Vall^nieri et Buff on* s Opbioa 
of them, n. 490, p. S40, <54r. 

Oughtnd 
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Oughtnd of f^ecific Gravities, n. 488, p. 423. 

O:^ord Society^ of Ipecific Gravities, n. 488, p. 42 5. 

• 

Paraquariiie varia Obf. aJtronmic<s hahtje a PP. Soc. Jefa, 
n. 490, <5(^7, (574- 

Paris^ two Parafiknes obf. there, OSf. 20, 1747. N. S, 
by Mr. Grtfchow-, n. 48 p, p- 5 24. 

Parfins {James) M. D. Obf. on certain Shell-filh lodged 
m a large Stone from Mahon Harbour, n. 485, jD. 44. 

of two 


of a preternatural Conjunflion 


Female Children, n. 489, p. 526. 

Pearls, their fpecific Gravity, n. 488^ p. 464. 

PearUaJbeSy what, ». 489, p. S4S> 558. 

Perrine {John) hia Wife, a monftrous Child, ». 487, 

P' 3 ^ 5 ' . - 

Perfpiratiou, infenfible, increafed by Elefitricity, ». 4^6, 

p. ipo. 

Petit (Petrus) of fpecific Gravities, 0. 488, p. 424. 

Phialt a glafs, full of Water, w,eU-cork’d with a Wire 
in it, its EffeSs in EleS:ricity, 0. 481, p. 2S3' 

— _ filled with Iron Filings, and coated with 

Sheet-Lead, its Effeds in Eleftricity, 0. 485, p. 53 * 
Pholades, a fort of Shell-filh, ». 485, p. 44. 

Ptvatl Franctfciu) Bapermenta ekUrica medica, 

0. 486, p. adj. 

Phttius 4e MarmotiSy 0. 48!?, p. 184. 

•— — ‘ of the different Weights of fome Grain, a. 488, 

P- 

Pmtske (Richard) LL.D. of the Giants Caufeway m 
' trekn^,».4Ss, p. 114. ^ 

Peifonr, a Gmian, n. 4Z6, 

p. 240. • _ 

Polmiacds (Cardinalis) de marihm Alpinis Bobac, 0, 481?, 
p. 185, 

Pot (Mr.) poilbned with a Root among Gentian, n. 4^d, 
p. 241. 

Pot-ajhy of the various Kinds, by Dr. MtcheUy 0. 489, 

P- 54*3 S 58 . ' _ ' . ■ „ . . 

Prefermng 
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Treferv'mg dead Creatures for MufeaniSy by M. de R.eau« 
imry ». 487, p. 304. 

ProduSitve Force, that there is a real, in Nature, 7«.49o, 

P - 645 . 

Projectiles, of their Motion, by ubo. Smpfon, n. 48 6, ^ . 1 3 7, 

Q; 

^lah, a Fifii fb called in Knjfia, from Dr. Mounfey, 
n. 4S6, p. 174. 

^ladrnpedsy dead, how to preferve them, by M. Reaumur, 
""ff. 487, 319. 

Quantity, an Eflfay on, by the Rev. Mr. Reid, from Dr. 
Miles, n. 489, p. yoy. 

^ito, its Height above the Sea, n. 486, p. 23' 7. 


Rats des Mps, mures Alptni, n. 486, p, 182. 

Reaumur CM- Remtus Anton, dej Method of preCerving 
dead Animals for Mufeums, n. 487, p. 304. 

Reid (Rev. Mr.) an Eflay on Quantity, and Ample and 
compound Ratio's, applied ter Virtue and Alerit, 77.489, 
p.yoy. 

obf Eclipfo of the San, July 14, 1748. 

at New Macchar, n. 490, p. fps- 

Reptiles, dead, how to preferve them, by M. Reaumur, 
«.48'7» P' 3^9- ^ 

Refins, their fpedfic Gravity, 77.488, p. 460. 

Roaches, a Mortification in the Tails, u. 487, p. 321. 

Roberts f Edward J a Piece of Lath thruft into his Eye, 

I®,?’ . 

Roche CMr. Riheri') of Ptsftian fet on Fire by Electricity, 
n. 487, p. 323. 

Rock-Salt, 487, p. 358. 

S. 

Sal Rupimn, the Rock-Salt of the Chemifts, n, 487, p. 358. 

Salt, the Art of making the common, by Dr. Brownrigg, 
n. 4^7i P- 3jfi- by Mr. Lowndes, ib. p.^yy. 

—! — Rock, J^y-Salt, white Salt, ih. p. 358. 

Salts, their ipecific Gravity, 77.488, p, 468. 

Salt^Ptts, to be made in England, n, 487, p, 369. 

^pphms. 
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SappbifeSf their fpecific Gravity, «. 488, p. 450. 

Saturmis habuit anfulas ’valde enatles, detn anfulis penitus 
orbatus, ft. 490, p. 673. 

Sedtarum Deus Mars, on a Sejfara, n. 486, p.zzs, 231. 

Seeds, planted in Mofs, by Mr. Bonnet, n. 486, p. 156. 

Seemg of Fifh, of the ^ by Mr. Arderon, n. 486, p. 1 51. 

Segontiact, their Bounds, n. 490, p. 603. 

Semen, male, Examination ofi'arious Sorts of^». 490,^.642. 

a univerftl, by Mr. Needham, n. 490, p. 6y4. 

Semi-Metals, their fpecific Gravities, n. 488, p. 444. 

Series, affedted by radical Signs, by Mr. Smpfon,n.i^%*i, 
p. 328. 

Shell-fijh, the Dottle, lodged in a great Stone from Mahon 
Harbour, by Mr. More and Dr. Parfons, n. 485, ^. 44. 

Shining-, Men, Animals, and various things, in the dark, 
n. 488, 397. 

Short CMr. fames') Obf. of the Eclipfe of the Sm, fuly, 
14, 1748. atAherdour, n- 490, p. ySs. 

Short-hand Elements, by Mr. jeake, n. 487, p. 345. 

— — Mr. Byrom’s Remarks on Mr. feakAs, ». 488, 
p- 388. 

Shooter' s-Hill, eledlrical Experiments there, n. 48/, 

, p. 77, 86. 

Shrine, an ancient ; from Croyland, by Dr. Sutkelyy ». 490, 
p. 579* 

Sihifiee bifi, Plantnrum, five Flora Sihtrica, vol. i. 8.486, 
p. 248. 

Siberia, the Height of feveral Places above the Sea, taken 

, isfeytih^pmetncal Obfervations, n. 486, p. 256. 

— '^%hr»t ibrprifin g ; 

Silcbeft^ery of its IFardt 8.490,^. 603. 

SiHer, its fpecific Gravity, n. 488, p. 438. 

Simpfin C^oji Mr. of the Motion of ProjeSiiles near 
the Barth’s Surface in Gunnery, «. 486, p. 137. 

of the Fluents of Multinomials and Series 
affe(£ted by radical Signs, which do not bi^n to con- 
verge till after the ftcond Term, n, 487, p. 328. 

Skelton^ 
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Skelton (Rev. Mr. Pbilif^ of the Cornel-caterplller, 
n 487, p. a8i. 

Smethwick (Mr.) offpecific Gravities, 488, ;>. 424. 

Solis Eclipjis, Nov. jf, 1706. Mart, ii, 1709. Jaii. 18, 
1730. in Paraquarta ohf. «. 490, p. 667, 669. 

Sound and EleSiricity, of their refpeiStive Velocities, by- 
Mr. p-A 9 i 8 1* SjT. 

— — its Velocity, n. 485, p. 81. 

Sounds, heaid under Water, by M. 1 ’ Abbe* iVo/Ze#, n. 4 -S 6 , 
p. 237. 

— — — under Water, Experiments by Mr. yirdemi,n,i^^ 6 , 
p. X 54 - 

Sparkling, Animals, and various things, in the dark, 
n. 488, p. 397. 

Specific Seeds to each Plant, ». 490, p. 627, 

Specula, burning, of Archimedes, revived by M. Buffon, 
n. 489, p. 504. 

Spermatic Animals, n. 490, p. 6 t 6 , 617. 

Spon CM.) des Rats des Alps, ». 486, p, i8y. 

i^uire (Samuel) D.D. Archdeacon, the Caft of Mr. 
Axford, who recovered his Speech after having been 4 
Years dumb, n. 486, p. 148. 

Stamina prma of Animals and Plants, n. 490, p. <533. 

Stanhope near Durham, an Infcription on a Roman Altar 
there, from the Rev. Mr Birch, n. 486, p. 173. 

Stars, fixed, an apparent Motion in £bme of them, by 
Dr. Bradley, n. 485, p. i. 

Stewart (Mi*. tdidi .-Eclipfe of the Sun, i4j 

1748. Sit Edinburgh, «. 490, p. $ 9 °- 

•— I (Mr. Johti) of the fame at Aberdeen and Monrofs^ 

P‘ S 93 > 

Stone of the Bladder, its fpecific Gravity, n 488,^.464. 

Stones, their Specific Gravities, n. 488, y. 4^5. 

Strttham \xs Surry, a Thunder-Storm there la, 1740. 

■ ».488, p. 383. ' . 

Stukely (Rev. 0 ^ 1 ) M. D. a Batman Infcription at Bab, 

V ». 4S85 p. 409. 

Stukely, 



INDEX. 

tukeiy, CDr.) of the ancient Shrine from CroyJand, n. 490,, 
p. 579. 

Suarez CP- BottaventuraJ- Soc. ^efu^ 6b f. ajlronomieavartet 
Paraquaria babitce^ n. 490, p. 667, 674. 

Sulphurs, their fpecific Gravities, ». 488, p. 459-. 

Sun, eclipfed, "fuly 14, 1748. obC at Marihorough-ioufe, 
fay Dr. Bevis, n. 489, p. 521. at Lufwiek, by Mr. Day, 
ib. p. 523. at Berhn, from Mr. Grifchow, ib. p. sz6t 

T. 

Taunton, an Earthquake there,. July i, 1747. ». 488, 
p. 398. 

Sejferay an Account of a Roman j Dei- Martts Sediarum^ 
by Mr. Ifard, n. ^^Z6, p. 224. 

— hofpitalis, ». 486, p. 226. , Brumentana^ib.p, 227. 

Mihtaris, ib.p. 228. Pagamca, ib.p.z^i. 

Sefferarius, an Officer among the Romans, n. 486, p. 229. 
SCbames, eleftrical Power carried crofs the, «. 48 5 , 7) J2, 54. 
.‘themomeier, Fabrenheifs, fimfc to 120 Degrees faelow 
, o. in Siberia, n. 4863 p- zy^ deMfldsto, A'&a,jbid. 
Its Ball lhould fae always 4 ry, tkp. z6i. 

i2d.Deg, in Cbitries-tomt, ».487,^, 338. 

— . a metalline, by-G. Msnmer,;rn- 485, p', 130.. 

fay Sam.,Frotberingbam, ibid. 128.. . Kj. ' , 
^thunder, a Storm of it, yune xz, 1748. fay Dr. WUs, 
». 488; p. 383, . .r 

3‘ides, the Sun’s Force and the.Mooa’sj as-x to 4 t, Sir. 

Ifaac Newton, n. ^Sy, p- i*j. - ■ 

5tm, its fpecific Gravity, n. 488, ^.-440. • 

Clergyman born with ?• * 3 ®* 

p. 484. 

Strembley (M. Abraham') Abftrad of M. Bonnet on Oiter- 
pillers, n. .)S^, p.^00. 
tumble turds, an lnfeifrj n. 48^, p. i<J3. 

N \ 

YalUfnieri ( ) of the Ovaries of Fei»akiy^»'49o, 

ft 640. 

II.* Vaaelioei 
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VapeUQ'e., the PerfuttJe for Chaoolate, p. i5o. 

Variation of the magnetic Needle at London^x 743; — 1 747, 

. hy Mr. -Graham^ z^g, 

Vegetable Sub^tfnees, oithsitGeuemtioni by Mx.Needbam, 
71 . 490j'|>. <515. 

VegetaHoSy promoted by Electricity, by PAbb'h Noikt^ 
». 486, p. 189. 

Veheity of Fluids in capillary Tubes increafed by Eledtri- 
city, «. 486, p. t 88 . 

Ventilators^ their great. Service in Ships, ».4S8, p. 410. 

Venus feen during the Eclipfe of the Sun^ yuly 14, 1 748. 
», 490, p. 587. 

Vtttalpandus Cyoh. Bapt.J Jefuttay ds Gravitate Metalh* 
rmny r;. 488} p. 423. 

Vindoms of the Ancients, Silchejlety >^490, p. 603. 

Virtm and Merit fiaiple and compound katio’s applied to, 
». 489, P. S°S’ 

ViteUtHs fLueiusJ in a PLeimn Infcription, ». 488, p. 409, 

JJmety of a Laceration cured by Dr. Aerpy tt. 488, p. 41 x, 

W. 

near Aldermarfim in BerkJ&ire, an ancient Date 

-tterc, 9.490, p. doj, 613. 

iVard fjohaj of of ipediic Gravities, n. 488, 

p.428. . . 

— * — Prof. JUbet. Grejh. of a Rosaan Teffera, Dei 

Martis Sediafunty ».485, p. 224. 

— ' — of Sikbeft^ in its preftnr 

State, with a fhort Account of an anckttt Date in 

9.490, p.603. 

IVatch-ivbeels, a Machine ibr cutting them, «. 485, p. 128. 

JVatery an admirable Conductor of the electrical Power, 
B.485, p. 50 

— hot, in Glafles, gives greater elearical Explofions 

than cold, «. 485, p. 109. 

—Experiments of Sound and Hearing under it, by 

Mr. 9.48.6, p. 13-4 by M. I’Abbc iSTs/Zef, 

9.486, p; 237, 


Watersy 
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Heaters, their fpecific Gravity, «. 488, p. 4174. 

IVatfon electrical Experiments, «. 48^, p. 49, 83. 

Electrical Experiments crofs the Thames^ n. 48 5, p. sz, 
along the New River ^ p. 6z, 67. at Shooter's Hilly 
p, 77, 86. 

Abftract of Dr. Brownrig^i Book of making com- 
mon Salt, n. 487, j6. 345. 

Breather, Ob€ of it in Soutb-Carolina by Dr. Lauingy 

n. 487, p. 336. r " 

Weights Decimal, molt convenient for Experiments, 
». 488, p. 442. 

Wefiminfier Undge, Electricity carried over it, n. 485, 

54 - , ^ 

Wether, one giving Suck to a Lamb, from Dr. Doddridge, 
«. 489, p. 50Z. 

Wharton CE-®v. Mr. Henry) born with two Tongues, 
». 486, p. 232. 

Wheaten filamentous Zoophytes, Mr. Needham, », 490, 

p, 6yi, 65a. : ' 

Wmes, their fpecific Gravity, #. 488, p, 47y. 483. 

Wtng-Jhell, the Pbolas, or Chama longa alba, rtigis a/peris 
ft. 485, p. 47. 

Winkler (Johan, Menricm) novum reique medie<* utile 
Mleifrieitatis inventum, n. 486, p. 262. 

Woods, their fpecific Gravities, w.488, p. 461. 

Woodward Cyobn) M. D. of fpecific Weights of Minerals, 
». 488, p. 432. 

• CRotb.) poifbned with a Root among Gentian, 

n. 486, p. 241. 

Zoophytes, filamentous,’ in Wheat, Mt. Needham, n.^go, 

t 
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^RRAtA in Vol* XLV« of Rhihf. trmfaSi, 

4865 pags 161, line 12, for Mur,^ read Margraviu^, p, 257, 
4 ult* for Schcns&er read Scheuchzer. 

N<>. 4879 p> 3209 Tit. VIl. for Archdeacon read Ti^m^ 

No. 4809 for p. 485, read 484, and for 484 read 485. / 

N». 489, p> 524, and in the Contents, Art. VIII. for C^fcfchow, 
read Gxifchow. 

^N^ 49O9 from A* 615 to 655, the Reader is d^fired to Infcrt the 
Numbers of the Pages with a Pen. p. 615, to the Title prefix: 


M,B> To the Book^binder, 


The Signatures go on regularly fr6m A to jL/i/, an 
Half-lhect ending with p. 614. and the|x follow 
$ Sheets mark’d with to 9% to the Hnd* 











